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of Forms IV, V and VI in High Schools 15% 
xolumes in English, in accor 
Syllabus to consummate the author's series of works com- 
piled in vernaculars for Classes IV and V and Forms 1, II 
and III. But it will also be useful for students preparing 
for the School Leaving Certificate or the Entrance Examina- 
tion of Indian Universities. It is complete in itself in the 
‘sense that there is no necessity for reference to the lower 
books of the series. In the chapters with whose principles 
boys are already familiar, the chief leading points have been 
put in a nutshell and the questions framed are of greater 
difficulty than those they were accustomed to work. In the 
headings of chapters, this differentiation, as to whether they 
are revision chapters or new ones boys have to learn for 
he first time, has been indicated. 'The examples in each 
chapter assume a knowledge of the elementary portions and 
take into account the progress in Arithmetic made by the 
pupils entering upon the High School course. This suppo- 
sition has given considerable latitude to the author in 
coining examples of much interest and great variety. 
Numerous examples, some of the same type and others 
of various degrees of difficulty, have been given in each 
chapter; the former, to drill pupils in the fundamental 
processes and the latter, to give them sufficient scope for 
thinking, chiefly involving a combination of the’ basic 
principles in various ways. The former are mechanical, 
the latter intelligent.» Every chapter contains an unusually 
Jarge number of problems, the chief object being to help the 
teacher in giving different sums of the same kind to different 
sets of boys for class work, to prevent copying and to furnish 
them with another fresh stock of questions for home work. 
„Тһе subject-matter of the book may be divided under 
four headings: Arithmetic, Algebra, Practical. Geometry 
and Mensuration. Some chapters in Algebra on multipli- 
cation, division, H.C.F., L.C.M., factorization, formule, 
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easy simplification of fractions have been added, as, without 
a knowledge of them, a boy’s attainments in Elementary 
Mathematics must be very poor, lacking the necessary 
grounding for tackling equations and problems which form 
a substantial portion.of the syllabus in Elementary Mathe- 
matics. The inclusion of these chapters in Algebra and 
those devoted to Practical Geometry does not put boys to 
the necessity of buying separate text-books in Algebra and 
Geometry unless they purpose specializing in Group I, i.e. 
Mathematics and Physics. An attempt has been made to 
add a chapter on the metric system and to familiarize pupils 
with questions on areas, weights :and volumes and make 
them face the mathematicai conditions of science problems. 
so as to bring about some correlation between Science and 
Mathematics. Without this correlation, it is not possible 
tor the science teacher to train science pupils in mathemati- 
cal calculations needed for evaluations in science. 

This volume contains chapters XXI-XXXIV of which 
chapters XXI-XXX may be:done in Form V, and the rest 
in Form VE Vol. I contains chapters I-XX which may be 
done mainly in Form IV ; some portions however may be 
relegated to Form У; but this arrangement may be 
altered if necessary. 

These are some of the salient features of the work and it 
is hoped that it will be found very useful, instructive and 
adapted to the purpose for which it is intended. 

The. author takes this opportunity to thank all the 
Mathematics Assistants of the School Department of 
Pachaiyappa's College for having prepared answers to the 
examples given in various exercises which enabled him to 
compare his answers. with theirs. His special thanks are 
due to M.R.Ry. M. Viraswamayya Garu, B.A., L. T., Senior 
-Mathematics. Assistant, for the many useful suggestions 
made and the constructive criticism offered by him. 

Any suggestions for the improvement of the book will be 
thankfully received. ! | 


. Manras, | 1 


` April 1926. V. VENKATASUBBAYYA.. 
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Factors—Ratio and Proportion— Square Root. . 4 

Indian and English coins, weights and measures ої 
leneth, capacity and time, in actual use. The metric 
system. Decimal approximations (not more than three 
places).. Averages. VM 

Percentage and its applications—Simple interest— Direct 
problems in Compound interest (number of periods for 
calculation of interest not to exceed two). Mensuration of 
plane rectilinear figures (a knowledge of the usé of the'Fieid 
Book not required), circles, right prisms, right circular 
cylinders and cones (frusta excluded). осом s 
_ Symbolic representation of the processes of Arithmetic. 
Negative quantities and extension оЁ the four rules to them 
(formal proofs not required). i 

Solution, of linear equations, involving one or two 
variables, and problems leading thereto. — . м 

Plotting statistics. Straight line graphs. Measurement 
of lengths and angles— Construction of perpendiculars and 
parallels, of circies touching a given straight line or a circle 
at a given point, and of angles. Dividing lines in given 
ratios. Drawing to Scale. Elementary properties of 
triangles and parallelograms. Simple cases of construction 
of triangles and quadrilaterals and of regular polygons of 
6 and 8 sides. Experimental verification of the theorems 
required for the previous constructions. ша, 
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ELEMENTARY MATHEMATICS. 


Volume Il. 
———— M 
CHAPTER XXI. 


DECIMAL APPROXIMATIONS ; LIMITS OF ERROR; 
SIGNIFICANT FIGURES ; CONTRACTED METHODS. 


127. The need for approximations in practice. Suppose 
we have to divide a distance of 10 yds. 2 ft. 3:6 in. into 
100 equal parts, then each part by calculation is 3:876 in. 
If we are to mark these divisions, we should draw a 
straight line and mark off along it a length of 3:87 in. 
То do this, we first take 3 inches; then along the next 
inch which is divided into 10 equal parts we take 8 tenths 
or small sub-divisions. To get the remaining seven 
hundredths, we must sub-divide the next tenth of an inch 
into 10 equal parts and take 7 of these. This is very 
difficult to do for a tenth of an inch is very small to admit 
of further sub-divisions; so other devices have been 
adopted such as the diagonal scale and the vernier for 
measuring hundredths of an inch. If, however, we wish 
to get a straight line 3:876 in. long, a hundredth of an 
inch will have to be sub-divided into 10 equal parts and 6 
of these should be taken. This should be a very minute 
section which cannot be judged by the eye or measured 
with any ordinary instrument. Thus owing to either the 
imperfection of our senses or want of very delicate instru- 
ments, we are obliged to impose certain limitations on the 
extent of our measurements. In the calculation of lengths 
expressed in inches, we should be satisfied with two 
decimal places and if there is a third decimal place as 
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in 3:876 in., the figure in the third place, viz., six thousandths 
may be roughly taken to be equal to one hundredth of an 
inch. Thus 3:876 in. is approximately (or roughly) equal 
to 3:88 in. | 

128. Error. Approximation always involves some error. 
There must be some difference between the actual value 
and that roughly taken for our purpose. The error when 
3:876 is changed into 3:88 is 3:88— 3:876 or :004 ; but when 
3-876 is changed into 3:87, the error is 3:876—3:87 ог (006. 
Since the error :004 is less than the error :006, the former 
approximation, viz., 3:88 is nearer the truth or the actual 
value 3:876. 3:88 is said to be correct to the nearest 
hundredth or correct to the second decimal place. 

If we have to express 6:783 correct to two decimal 
places, we have to consider whether 6:78 or 6:79 will 
involve the less error. The error in the former case (if 
6:78 is taken roughly to be the value), viz. 7003 is less than 
the error in the latter case (if 6:79 is taken), namely 
“007; hence 6:78 is the proper approximation. 

The same argument may be put in this way :— 

(1) 3:876 lies between 3:87 and 3:88 or 3:870 and 3:880, 


(2).5:783 5, d. 6:78 and 6°79 or 6:780 and 6:790. 

(A) 3:870 4 (B) 6:780 4 
3:871 | 6:781 
3:872 | 6:782 
3:873 6:783| 
3:874 MR 
3:875 Cae | 
lls 6:785 
13-876] 6:786 | 
3:877 | 6:787 | 
3:878 | 6:788 | 
3:879 6:789 | 
3:880 ` 6:790 Y; 


It is clear from (A) that 3-876 is nearer to 3:880, i.e. 3:88 
than to 3:870 or 3:87. 
Similarly it is clear from ( (B) that 6: 783 i is nearer to 6:780, 
i.e. 6:78 than to 6:790, i.e. 6:79. d 
Hence 3:876 — 3:88 | approximately or correct to the 
and 6:783 — 6-78 2nd decimal place. : 


XXI] SIGNIFICANT FIGURES. 3 


Thus we get the rule If a quantity is to be expressed 
correct to » places, increase the digit in the 7/” place by 
1 if the digit in the 2 + 1^ place is either 5 or greater 
than 5; and do not alter the digit in the z^ place if that in 
the next place is less than 5. 

129. Significant figures. We have seen that calcula- 
tions give us more figures than are necessary for practical 
purposes which compel us to be satisfied with approxima- 
tions. This is because the difference between the exact 
value and the approximate value is so small in comparison 
with the importance of the quantities we are dealing with, 
that it is practically negligible and will not materially 
affect our mathematical impressions or calculations. For 
example, if the income of the Government of India is 
stated to be 99,00,03,809 rupees, the exact figure may be 
not only inconvenient for memory but also a hindrance to 
апу mental calculations to be made therefrom, unless the 
last few figures are discarded. If the diameter of the 
earth’s orbit round the sun is given to be 192,000,125 miles, 
the last three figures not only belittle but mock the 
grandeur and immensity of space. What should be noted 
is that the extra figures are very small when compared 
with the numbers denoted by the first figure or figures 
folowed by cyphers. The first figure or figures in each 
case are called the significant figures. In the first example 
of 99,00,00,000 rupees 99 are the significant figures (two in 
number) denoting the number of units while the remaining 
cyphers denote the value of the unit, the unit in this case 
being a crore. In the second example 192 are the signifi- 
cant figures (three in number) denoting the number of 
units while the remaining (000,000) cyphers denote the 
value of the unit, the unit in this case being a million. 

Take the example :075 in. Неге the significant part 
is 75 consisting ot two figures denoting the number of 
units, while the first cypher denotes the value of the unit, 
the unit in this case being a thousandth. 


1 
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130. It should also be noted that the unit may vary for 
different things and for the same thing if a greater degree 
of approximation is insisted upon. ‘The distance between 
the sun and the earth or any other planet will be adequately 
expressed in terms of millions of miles; that between two 
places on the earth, in thousands or hundreds of miles; or 
the expansion of a metallic rod when heated, in hundredths 
of aninch. In weighing heavy things such as iron, we are 
not so accurate. as to take grains of weight into account; 
but when we measure the weight of gold we are very 
careful to include even grains. The revenue of a vast 
country like India may be estimated in crores; that of a 
corporation in lakhs. Approximation to a given number 
of significant figures is best done wher the unit is known. 

Model No. (1) Express 4,867,432 sq. miles correct to 
(1) one со figure and (2) correct to two significant | 
figures. = | 

(1) The question means that only the first figure to the left 
should be retained or modified and the remaining places filled with 
zeroes. 2 the second figure from the left, viz. 8 is greater than 5, the 


preceding figure 4 should be changed into 5. The answer is 5,000,000 
or 5 millions. | 


(2) The second part means that the first two figures to the left 
should be retained followed by cyphers. * the figure in the third 
place from. the left is 6, 8 should be changed into 9, The answer is 
49,00,000 or 49 lakhs. 


131. Errors are of two kinds: (1) Absolute error and 
(2) Relative error. The absolute or actual error is the 
difference between the actual and the approximate value. 
For example if 1 metre — 39:3707 in. and if the approximate 
value of 1 metre is taken to be 40 in., then the absolute 
error is 40 — 39:3707 or -6293 in. 

Relative error — absolute error 

true value 


In the above example, the relative error 
*6293 in. *6293 706293 


= 39°3707 in.  39:3707 — 3:93707 ^ 9199. 


Exx] ‘MAXIMUM ERROR. 5 


- The percentage oí error == the relative error X 100 = 0159 х 100 = 
1°59. | 
The relative error is more important than the absolute error. 
If 1004 is taken as 1000, and 64 is taken as 60, the absolute error 
4 isthe same in both cases; but the relative error in the former 
case is үз = air; and in the latter case 4, = jy. It is much less 
in the former case than in the latter. 


132. Maximum error. If an estimated length is given 
to be 2:67 metres correct to the first three significant figures, 
its actual value must lie between certain limits. Let us see 
what figures there could be in the actual length after 
2-6.so as to approximate to 2:67. The following are 
possible figures :— 


27 2:665 The a list contains 2:66 followed by the 
nn figures 5, 6, 7, 8, 9. 

2-668 The 6 list contains 2:67 followed by the 
2-669 figures 0,1, 2,:3,:4, ete; 

(6) 2:670 Its actual value must lie between 2:665 and 
2:671 2:67499... inclusive of both limits or between 2:665 
2:572 : io 
2-673 and 2:675 inclusive of the former limit and exclu- 
2:674 sive of the latter, 2:675 denoting the superior limit 


2:6741 up to which the number may range. The actual 
51:3 2:6742 value of the estimated length lies between 2:665 m. 
ib and 2:75 m. Ifthe actual value is 2:665 the abso- 
2:67499... lute error is 2°67—2°665 or + 005 m. ; if the actual 
ORUM 7: а, value is 2:675, the absolute erroris 2:67 — 2'675 

2:675 == — ‘005. The maximum error is + ‘005. | 


133. If a result is correct to 3 significant figures, it is 
true within one-hundredth of the real value. 


Suppose the first three significant figures are a, б and с. Then the 
approximate value = (100a + 105 + c) units. Then the actual 
value may lie between (100a + 100 dcc 42 units and (100a 4- 106 
+c — 2), units, 

The absolute maximum error is + $ unit. 

1 
cus the. relative maximum error is + Чи ROO X 


„The greatest value of this relative error is + 158 or + ‘005 (+ 100 


is the least value of a figure of 3 digits) Note that a fraction with 
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a constant numerator has its greatest value when its denominator has 


the least value. | 
Similarly if a result is correct to four significant figures it is true 


- of the real value and so on. 


1 
1,000 
Exercise XXI (A). 

1. Find, correct to 1 significant figure, the value of the 
following and name the significant figure stating the unit 
in each case ; — ; 

(a) Rs. 478205, (0) 67830000 miles, (с) :03467 km., 
(d) 896-7 Ibs., (e) 4864 gallons, (7) :0834 lbs. (Troy.) 

2. Write down the following numbers correct to three 

significant figures :— | би 

(a) 64083401, (5) 487634, (с) 123045, (4) 9:06784, 
(е) 70008346, (£) 8:482, (g) :0008092, (Л) 864324 and 
(2) 470285. 

3. Name the significant digits in the following :— 

(a) The distance from Madras to Calcutta — 1030 
miles to the nearest 10 miles. 

(6) The income of a high school — Rs. 41000 to 
the nearest thousand rupees. 

(c) The population of a town — 6200000 correct to 
the nearest lakh. 

(d) A gramme = :0022 of a 1b. (avoirdupois) correct 
to tenths of thousands. | 

4. Given that 1 cwt. = 2465 grammes, find the equiva- 
lent of 1 cwt. in gms. correct to two significant figures. 

3. Given that а 54. km. — 246-858 acres, find “the 
equivalent of 1 sq. kilometre in acres correct to four 
Significant figures. 

6. Given that a gallon contains 277-274 cub. in., find the 
equivalent of a gallon in cub. in. correct to two significant 
figures. 

7. The following quantities. are correct to three decimal 
places, Between what limits must the actual quantities lie ? 

(a) Rs. 767-385, (6) 4380-309, (c) 460-053 miles 
and (d) 851:986 kg. 


within 
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8. Between what limits must the following quantities lie 
if they are correct to four significant figures ? ! 

(a) Rs. 30:04, (b) Rs. 300:4, (c) Re. :03004, (d) 
Rs. 3004-000, (e) 8:634 kg., (t) 86:34 hg., (g) 8634 gm. 
and (7) 8634000 mg. 

Show that the relative error is the same in а, b,c, dande 
and also in e, £, g, A. 

9. Between what limits must the following quantities lie 
if they are, (1) correct to three significant figures and (2) to 
four significant figures ? 

(a) Rs. 80:30, (b) Rs. 8:030, (с) Rs. 80,300 and 
(d) Rs. 8,030. Ў 

Show that the relative error is the same in a, 6, c and 4. 

10. Find the limits to the error in each of the following 
approximate quantities correct to the last significant digit 
in each case :— | 

(a) The population of Travancore in 1911 was 
4,812,000. ! 

(b) The civil, military, and convict population in 
Port Blair in 1916 was 17,230. | 

(с) Тһе регѕопѕ with a knowledge of English іп 
India in 1911 numbered 1:7 millions. 

(d) 11:46 in. was the rainfall at Madras on a certain 
| day. 

(e) The area of British territory in India in 1911 was 
1,033,070 sq. miles. 

(f) The length of the nautical mile is 2029-07 vds. 

(g) The equivalent of 1 ton in grammes — 1021:8. 

11. (a) A metre is taken to be 39-3701 in. Ifitis taken 
to be -(1) 39 2, in. and (2) 40 in., to how many significant 
figures is it correct? 

(6) If m is taken to be 13$ to how many significant 
figures is it correct (т = 3:14159)? 

(c) The population of a town varied from 189,786 to 
183,754. To how many significant figures may it be taken 
to be steady. 


8 ELEMENTARY MATHEMATICS. [ CHAP. 


12. In question 10, find (1) the relative error and (2) the 


percentage of error in each case. | 
134. Contracted addition and subtraction and limits of 


error. In all approximate additions and subtractions insis- 
ting upon a given degree of accuracy, it is enough if we 
retain in each quantity two more places than the number 
specified. | 
Model No. (2) Find, correct to three decimal places, the 


sum of 16:81984, -016, -142857 and $. 


Method (1) 
"o йн A vertical line is drawn after the third 
-142 | 85 decimal figure to show that the figures following 
$- :833|33 are unnecessary except for determining the 


17-812 | 68 figure to be carried to the third decimal place. 
The answer is 17°813 correct to the third decimal place. 


Method (2) 
Each quantity to be added may be corrected to the fourth dedii 
place and as before a line may be drawn after the third, decimal 
place. 


16: 819 8 
"016 | 7 
:142 9 
"833 | 3 


17:812 | 7 = 17:813 correct to the third decimal place. 


Model No. (3) А five-sided figure is divided into three 
triangles. The areas of the three triangles are given to be 
3:87 sq. in., 4:83 sq. in. and 5:97 sq. in. respectively correct 
to the nearest hundredth of a square inch. Find the least 
and the greatest possible area of the figure as deduced 
from the measurements. How far can the result be relied 
upon? 


The area of the first triangle must lie between 3:865 sq. in. and 
3:875 sq. in. 


_ The area of the second triangle must lie between 4:825 Sq. € and 
4:835 sq. in. 


The area of the third triangle must lie between 5 965 sq. in. and 
5'975 sq. in. 


“. the area of the whole fne ties between 14:655 sq. in. and 
14:685 sq. in. 


^. the difference = 14:685 — 14:655 — -030 Sq. in. 
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It is clear that the first three significant figures are the same in the 
‘minimum and maximum areas whether the figures stand as they 
are or they are modified so as to be correct to the first decimal 
place. The result is reliable to the first decimal place and the second 
decimal place is not to be trusted. 

Or the work may be shown thus :— 
3:87 + '005 
4°83 + ‘005 
5:97 + ‘005 


14:67 + ‘015 which also shows that the first decimal PM 
may be relied upon. 


Model No. (4) Subtract 3615 from 1082-835. Find the 
result correct to four decimal places. 


1082:835 — 1082:835835 — 1082:8358 | 35 
3615 = 361714285 = 361:7142 | 85 
721-1215 | 50 


- The answer — 721:1216 correct to fourth decimal place. 

Model No. (5) Two sides of atriangle measure 7:63 in. and 
5-38 in. each being true to the nearest hundredth of an inch. 
Between what limits must the difference of the two sides lie ? 


'The first side must lie between 7:625 and 7:635 

The second side must lie between 5:385 and 5:375 - 
2:240 2:260 

^. the difference must lie between 2:240 and 2:260. Here the first 

two significant figures can be relied upon. Or the work might be 


arranged thus :— 


7:63 + °005 7:63 — 2005 

5:38 — :005 5:38 + +005 

2:25 -- -0i- $05 —— (1 
0t:2:28 38 17093 


The difference of the two sides = 2°25 with a. possible excess or defect 
not exceeding ‘01. If the given lengths are subtracted as they stand 
the last decimal figure cannot be relied upon. 

N.B.—In finding the sum-of two or more approximate quantities the 
maximum and minimum results are obtained by taking the greatest 
and the least possible value of each quantity and adding all such 
maximum and minimum values respectively, 

In finding the difference of two approximate quantities, the 
maximum result is got by subtracting the least possible value of the 
smaller quantity from the greatest possible value of the larger 
quantity; the minimum result is got by subtracting the greatest 
possible value of the smaller quantity from the least possible value of 
the larger quantity. Wi AN 
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Exercise XXI (B). 


Add together the following, giving the sum in each case 
true to the third decimal figure :— 

1. < 1009 87567, 563-438, 6:00384, and 18:762584, 

7. 10251, 1881, 7292 and 450: 8389. 

3. 5611, 400625, 82 and l: 16. 

4. 80658-56896 km., 6:00384 km., 115:65938 km. and 
4093:48374 km. | 

Find the result correct to three significant figures in each 
of the following :— 

5. 150:3806 + 64-0098 + :1009 + 0:8345. 
1008-053 — 678-349. 
PE 
818:6025 + 41:3892 — -008765. 
The area of Europe is 3,756,970 sq. miles: Asia 
17; 212, 680 sq. miles; Africa 11, 514, 770: sq. - miles; 
N. America 7,900,350 sq. miles; S. moska 6,854,100 sq. 
miles ; Australia 2,964,000 sq. miles. Find the area of all 
the continents (1) to the nearest million sq. miles, (2) to the 
nearest hundred thousand sq. miles and (3)to the nearest 
thousand sq. miles. 


10. The following table shows the loans given by the 
United States to the Allies ш the war :— 


250 OND 


| popes the! After the | 
£6 . |declaration declaration Total 
of the war | of the War 


in million | in million | in million 


dollars dollars ^ dollars 
Great Britain A HILA 1 -—2720-0 | 
France Яс ais 736:7 1540:0 
Russia 5% ы 148-5 187-0 
Italy Ea S1 26:0 650-0 
Belgium ae zh ES 93:4 
Serbia Өде БЭ! сж: 9:0 
Cuba TE un n 15:0 
Total 


XXI] EXERCISES ON ADDITION AND SUBTRACTION, (11 


Find (1) the total sum lent to each country and (2) the 
- total sum lent to the Allies (а) before and (0) after the war 
correct to million dollars. 


ll. In the previous question supposing the figures are 
approximate (i.e. correct to the first decimal place), find to 
how many significant figures the totals in 2 (а) and (0) can be 
relied upon. 


12. Find the difference in area between Europe and 
Asia in question (9) correct to the nearest thousand 
sq. miles. 

13. The following return shows the nominal capital 


invested in the United Kingdom in the years 1916 and 
1917. 


Classification 1916 1917 
Ж й 
Coal, iron and steel 2,385,405 7,233,300 
Mining (other than coal 
and iron) 1,773,640 1,447,509 
Textiles С 3,843,600 3,359,250 
Brewers and distillers 5,217,305 420,000 
Rubber and oi! 1,511:225 1,411,109 
- Transit and transport by 
land and water 4,999,090 5,465,127 
Gas, water, etc. 72:532 158,500 
Land 1,017,276 3,335,950 
Finance | 
Banking | 3,407,000 8,544,565 
Others 26,215,818 36,118,625 
Total 


Find (1) the total nominal value in each of the years 1916 
and 1917 to the nearest (а) hundred thousand pounds 
and (0) million pounds and (2) the difference of the total 
nominal values correct (a) to the nearest million pounds 
and (4) to the nearest hundred thousand pounds. 
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14. The land revenue was estimated to be contributed 
_ in 1916-17 as follows :— 


Administrations : RS. 


India, General... : ES. 21,81,000 
Central Provinces and Eur : „1 2,00,65,000 
Burma E 5. ... 4,71,69,000 
Assam СА А EY 78,57,000 
Bengal A. ^ sv 3,04,69,000 
Bihar and Orissa Ын .. 1,63,72, 008 
Agra and Oudh ... ыг ‚.. .6,43,51,000 
Punjab гү! .. —2,94,22,000 
North-West Frontier Po ios M 21,01,000 
Madras иж | 328 О-У ШШ 
Bombay 24 HM 2 5,11,07,000 


Supposing these figures are correct to thousands, find 
how many figures can be relied upon in the total of the 
above estimates. Find also the total estimate of the land 
revenue (а) to the nearest lakh and (/) to the nearest 
crore. | 

15. Rs. 22,024,000 and Rs. 22,218,000 were the incomes 
under the head of Land Revenue in India during the years 
1916-17 and 1917-18 respectively correct to thousands 
of rupees. By how much did the revenue in 1917-18 
exceed that in 1916-17? (The difference to be en as 
correctly as the data justify.) 

16. According to the religious statistics of 1911, there 
were in the Province of Madras 36,807,000 Hindus including 
Arya Samajists and Brahmos.. These two numbered 
249,000. These figures are correct to the nearest thousand. 
Find the number of the other Hindus as correctly as the data 
justify. 


17. Two sides of a triangle measure 8-08 m. and 7:65 m. 
each length being correct to the nearest cm. Between what 
two limits should the third side Не? Find the least and 
greatest possible vaiues of each limit. YA 
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- 18. The height of the Tibetan Plateau above the sea- 
level is 12,000 ft.; that of the Arabian Plateau 3,000 ft. 
(both correct to a-ft.). How much higher is Tibet than 
Arabia? How many first significant digits can be relied 
upon in the answer ? 

19. Each of the following measurements is correct to 
three significant digits only :—1680 gm., 96,300 gm., 8:320 
em. and 0:836 gm. Find their sum as far as the data 
. justify. ; 

20. (а) Simplify the following :— 

(1) a+ b +c, (2) a—b 4- e, (3) b + c — a and (4) а + 
b —c if a= 8:325, 0 — 6:423 and с — 3489 each being 
correct to the third decimal place. Between what limits 
must each of the results of simplification lie ? 

(6) A man's average annual income and expenditure 
are Rs. 10,200 and Rs. 8,900 respectively, these values being 
correct to the nearest hundred. Find the limits between . 
which his savings in ten years should lie. To what degree 
of accuracy can the answers be relied upon ? 

135 (а). Contracted Multiplication of Decimals. 

Model No. (6) Multiply 876:43847 by 25:393 correct to 
. two places of decimals. 


1. The multiplier should be put in the standard form, as 
in the ordinary multiplication of decimals to obtain a rough 
estimate of the product. 

876:43847 X 25:393 — 8764-3847 X 2:5393. 

The answer should be less than 9,000 X 3 or 27000. 


2. Since the answer is wanted to two places of decimals 
and the figure in the third will affect that in the second and 
similarly the figure in the fourth will affect that in the 
third, let us find the product to two more places, i.e. to 
four decimal places. Over the figure in the fourth decimal 
place a mark like х may be put and a vertical line drawn 
after the required number of decimal places, i.e. 2 in. this 
case. The multiplier must be so written below >the 
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multiplicand that direct under the mark x, the figure in the 
units place of the multiplier comes as shown below :— 


Method (1) D CB'Ax Method (2) x 
8764:38 47 8764:38 | 47 
2:5393 3°93 | 52 
ABCD 17528:76 | 94 
175287694 4382:19- -24 
4382-19 |24 262:93 | 15 
26293115 78:87 94 
78:87 94 2°62 93. 
2:62 93 22255:40 20 
2225540120 


3. It is enough if each partial product contains the 
required number of decimal places and two more for the 
sake of accuracy and no more. For this purpose* figures 
equidistant from the mark X, both in the multiplier and the 
multiplicand which are signified by the same letters 
(thus 4 and 5 by A, 8 and 3 by B, 3 and 9 by C, 4 and 3 by 
D) are multiplied together and form the starting-points of 
multiplication for . 

4 = 4 (t00) 5 — 5 (dg). "4X 5 = 20 (iovo X 15) = 20 (10000). 
Similarly 8 = 8(,45), 3 = 3 (150). 8 X 3 = 24 (155 X 115) = 
24 (тобоо): 

Such combinations give us the figures in the fourth 
decimal place and those beyond the fourth are discarded. 

4. However, tor ascertaining the figure to be carried, 
the multiplication is started with a digit to the right of the 
correspondingly marked digit in the multiplicand ; thus 

while: 3 X t= 20, we begin the multiplication by 5 


* To prevent figures equidistant from the X being marked in 
the same way for purposes of multiplication, the intelligent device 
is sometimes adopted of writing the digits of the multiplier in 
reverse order as shown in the working on the right hand side above 
(Method 2) : | ) 

1п this arrangement the pairs of figures to be multiplied 7,2; 
4.5; 8,3; 3,9 and 4,3 come vertically below each other and thes 
48 no necessity for marking equidistant figures. 
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with 7 (to the right of 4) which gives us 35 equivalent to 
40 by principles of approximation. Hence 4 is to be carried. 
The carrying figures will have similarly to be ascertained 
іп other partial products. 

The answer — 22255:40, the 0 need not be changed as 
the succeeding figure is less than 5. 

Model No. (7) Multiply 876:43847 by 25:393 correct 
to the nearest thousand. 

Standard form. | 876:43847 X 25:393 = 8764:384 X 2:5393. 


For accuracy two more places should be taken ; so the mark x 
- may be placed over the figure in the tens’ place. 


CB' Ax 

08 764 

|: 52:75 ОЗ 
Eo) 
3 


о 05 Ол 


2 


{ 
1 


298 


8 
6 
7 
4 - = 22000 answer. 


Model No. (8) Multiply 876:43847 by 25:393; to. four 
significant figures. 


Standard form. 876°43847 X 25:393 — 8764:3847 X 2:5393. 


8764:3847 lies in value between 8000 and 9000. 
2`5893 б Т 2 and 3. 

", the product should be between 16000 and 27000, i.e. it 
contains 5 digits in the integral portion. Hence the fourth 
significant figure is the digit in the tens’ place. The question means 
finding the product to the nearest 10. Two more places should be 
taken. Hence the mark x should be put over the ngure in the first 
decimal place. 


2225|53 = 22260 answer. 


16 ELEMENTARY MATHEMATICS. ` [СнАР. 


Model No. (9) Multiply :0008347 by 1:0856 correct to 


three significant figures. 


The multiplier is already in the standard form. 
-0008347 lies between ‘0008 and :0009 
and 1:0856 ,, laud 1-1 
2. the product lies Байхаан “0008 X 1 and 0009 X 1:1,1:63 
"0008 and :00099. 
It is clear that the third significant figure is in the 6th decimal 
place. Two more figures should be taken, i.e. the mark x should 
be put over the figure in the eighth decimal place. 


DCB|Ax 
"000834 70 


000906115 
The required answer is ‘000906. 

Model No. (10) The sides of a rectangle are taken to 
be 8:9" and 7:6" each measurement being correct to a 
tenth of an inch. Find the difference between the least 
and the greatest possible value of the area. 


The length lies between 8:85" and 8°95”. 
The breadth lies  ,, 7:55" and 7-65". 
rhe area lies between 8:85 X 7:55 sq. in. and 8:95 X 7:65 


sq. in. 

8:85 | 8:95 

1:95 7:65 
61:95 62°65 
4:425 5:370 

'4425 "4475 

66:8175 68:4675 

or 66:82 sq. in. nearly or 68:47 sq. in. nearly. 


The difference between the highest and the lowest values is 
68°47 — 66:82 = 1°65 sq. in. 


А ЕЕ 
^ Ше maximum error is 288 :825 or :83 sq. in. nearly but the 


area arising from the given length and breadth is 


67:64 
2. 67°64 sq. in. is liable to an error of + *83 sq. in. 
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'The limits of error can be obtained without actually performing the 
multiplication of the greatest and least values thus :— 
(8:9 +05) (776 4-:05) —89X 76 
= 8:9 X 776 + 05 (8:9 + 7:6) + 0025 — 8'9 X 7*6 
= *05 X 16:5 + 0025 = 825 + "0025 = 8275 = °83 nearly. 
Model No. (11) If in question (10) 10 similar rectangles 
are taken and their area computed from any one of them, 
find the amount of error that will arise. 


The error = 10 X ‘83 sq. in. or 8:3 sq. in. 


Exercise XXI (C). 


Give the following Eie correct to two decimal 
figures :— 

КЕЛКӘ К 6:25, (2) 0:6208 х 3 453, (3) 8:4376 X 153-2986, 
(4) 0:003456 X 602-3875, (5) 708:00083 х -0004684, (6) 
8003-0057 X :000816, (7) 101-3845 X 72-0086 and (8) 
"005683 х 101278:3. 

Find the products in the following correct to the third 
decimal place :— 

9. 0:0007895 х 108-394, (10) a 3825)”, (11) (1:48496)? 
and (12) 62:843 х :008345. 

Multiply correct to the thousandths’ place :— 

13. 3087-4205 X :00008765, (14) 78-6543 X ‘0000348, 
(15) 6:0008375 X -000483 and (16) 1001-3893 X -0000856.- 

Find the vaiue correct to four significant digits of :— 

17. 86453 х 176549, (18) 1385-46 х 835-43, (19) -000836 
X 1:00893, (20) 17685-0056 00008346, (21) 183959 х 
68437, (22) 16483005 х 20038, (23) 146486 x 3:14156 and 
(24) :008956 X 3:4846. | 

Find the value of the ойын :— 

25. 89605 X 38434 to the nearest million. 

26. 148305 60498 to the nearest lakb. 

27. 6489 4086 to the nearest hundred thousand. 

28. 743 X 604 to the nearest thousand. 

29. 106483 х 98:436 to the nearest million. 

2 
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30. 108936 х :00834 to the nearest hundred. 

31. 100836 х 1:00032 to the nearest unit. 

32. 1:008645 Ж :000845 to the nearest thousandth. 
33. Given that 1.metre = 39:37 in., find to the nearest 
unit the number of inches in 69:23 metres. | 

34. If 1m. = Г:0936 yd., find to the nearest unit He 
number of yds. in 64:25 km. 

35. A side of a square measures 43:65 metres. Find its 
area to the nearest sq. metre. | 

36. A train runs at the rate of 64-389 km. per hour. 
Assuming that 1 km. = :6214 of a mile, find in miles the 
distance run by the train in 8 hours to the nearest mile. 
237. If lin. = 2:54 cm., find to the nearest unit the ` 
number of sq. decimetres in a sq. yard. : 

38. The area of the Madras Presidency in sq. miles is 
142,330 as surveyed in 1911 and the population per sq. mile 
was estimated to be 291 per sq. mile. Find the total 
population of the Madras Presidency correct to the nearest 
million. 

39. The population .of the Madras Presidency was 
estimated to be 41,405,405 in the Census of 1911. The birth 
rate in 1916 was calculated on the 1911 census population to 
be 32:54 per thousand. Find the number of births in 1916 
correct to the nearest thousand. 

40. The railways in India had 35,833 miles open for 
traffic in 1917. If the traffic receipts amounted to 41203 
per mile, find the total gross earnings for the year to the 
nearest thousand pounds. 

4l. A gallon of water contains 277-274 c. in. and a c. in. 
of water weighs :03616 lb. Find the weight .of a gallon 
in avoirdupois weight to the nearest pound. 

42. The number of vessels which entered in the inter- 
postal trade in 1916-17 was 74,642 of an average weight of 
: 107 tons. Calculate» the tonnage of the vessels to the 
nearest thousand tons. 


43. Express à speed of 62-38 miles: per Edo as one of 


| 
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metres per minute to the nearest unit assuming 1 yd. to 
be :9144 metre. 

44. Light travels at the rate of 186:330 miles per second 
and takes 3 years to reach us from the nearest star. Find 
the distance of the star from the earth correct to three 
sighificant figures. | 

45.. The length of the tropical yearis equal to 365:242218 
days. Find the total number of days in 3600 tropical years 
correct to the nearest day. | 
-246: The circumference of a circle is 277 where v is the 
radius of the circle. Тһе radius of the earth is 3949*79] 
miles. If m = 3:14159625, find the length of the equator to 
the nearest thousand of a mile. 

47. 1 їоп--1:3611 candies. Express 98462 tons in 
candies to the first three significant figures. 

48. The total acreage under rice in the year 1916-17 in 
British India was 79,700,000 and the average yield per acre 
was :4276 of a ton. Find the number of tons of rice 
produced that year to the nearest hundred tons. 

.49. If Re. 1 amounts at the end of a certain period to 
Re. 1:889065, find what Rs. 870-10-0 will amount to in the 
same period. Give the answer to the first three significant 


figures. 


50. Two numbers 4:5 and 1.8 are correct to the first 
decimal place. Find their product and the limits of error 
therein. 

51. Two numbers 3:4 and 1:8 are correct to the tenths. 
Find their product and limits of error. 

52. "The sides of a rectangle are 5:4" and 3:2" correct to 
the last significant figure. Find the difference between the 
least and the greatest possible area. 

53. .The sides of a rectangle are 6:8 cm. and 4:3 cm. 
correct to the nearest millimetre. Find the difference 
between the least and the greatest possible area. 

54. The sides of the following squares are measured 
with a plain scale graduated to tenths of an inch. Find the 
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least and the greatest values of the areas :—(a) 2 ft. 5:5 in., 
(5) 4 ft. O in., (c) 3 ft. 0-1 in. and (2) 1 ft. 48 in. 

55. Find the weight of a block of copper 364:32 c.c. 
in volume if each c.c. weighs 7:482 gms. as accurately 
as the data justify (the figures being approximate). | 

56. The length of a steel bar is 12:161 . . . ft. When it 
is heated each foot expands to a length of 1:000416 ft. 
What will be its length after itis heated? The figures given 
are approximate only. 

57. "The area of the horizontal surface of a sheet of water 
is 618:34 sq. inches. Find the total atmospheric pressure on 
the sheet of water if the pressure of the atmosphere is 
14-706 lbs. per sq. inch. What is the degree of accuracy 
of your answer if the results are approximate ? 

58. It is estimated that 500 men will be required to 
construct a building and the work will last for 180 days. 
If the daily wages of each man are Re. 1-4-0, find the total 
money required for the construction.  Supposing the 
number of men is correct to the nearest ten and there may 
be an error of 30 days either way in the period required for 
construction, find how far the answer is trustworthy. 

135 (6). Contracted Division. | 

Model No. (12) Divide 186:483058 by 48-3205 to two 
places of decimals. 


Standard foran. ч 
186:483058  18:6483058 
48°3205 483205 ` 


It is clear that the integral part of the quotient contains one 
digit. i | 

*- 2 decimal places are wanted, we should find three digits in the 
quotient and for correcting the third digit we require the fourth digit - 
in the quotient. Hence four digits in the quotient should be 
obtained. 


“То get the first digit in the quotient, we proceed to take 
as many figures in the dividend as are necessary to make 
the first step in division. То get 3 more digits in the 
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quotient we bring down 3 figures from the dividend 
successively, but in the contracted division, instead of 
bringing dowa figures from the dividend we omit 3 figures 
. successively from the right in the divisor. The reason for 
_ this process may be seen from the following :— 


365):8135: We cannot divide 116 hundreds into 365 equal 
365 parts. 
116 Hence we convert them into tens by affixing a 


cypher. Then we have to divide 1160 tens into 365 equal parts and 
the quotient is a certain number of tens. 


116 x 10 x boc ЖИЙ 
365 (tens) = 365^ 36 (roughly) tens. 
10 


Thus it is clear that the same answer is got by cutting off 
1 figure from the divisor as by bringing down a digit from 
the dividend which is really reducing itto the next lower 
denomination. Hence it is enough if + digits are retained 
in the divisor to carry on the division with the least 
number of digits in it in the light of the new process of 
curtailment of a figure at every step in division explained 


above. 
3:859 
4.8 3 28)18648 

14496 

4152 

3866 
286 The quotient = 3:859. -= 3:86 correct to 
242 two places. 


iVote.—As in contracted multiplication, we begin the multipli- 
cation with the figure struck off or rejected in the divisor to ascertain 
the carrying figure. 


Model No. (13) Divide 3-486789 by 346-1 to five signifi- 
cant figures. 


Standard form. 
3:486789 __ :03486789 
9461. 346177 
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It is clear that there is no integral portion in the quotient 
and the decimal portion begins with one zero (we cannot 
get another 0 in the quotient for the digits in the divisor 
346 are less than 348 in the dividend). We must get 
5 more places and for correcting the fifth significant figure 
we require another place. Thus we should get 6 decimal 
places excluding the zero. Consequently we have to retain 
6 places in the divisor. But we have only 4 places in the 
divisor. To get over this difficulty (1) we may add two 
cyphers to the divisor thus getting 6 places needed for tlie 
work or (2) we may carry on the division as usual (i.e. 
without rejecting figures in the divisor) until the number of 
decimal places to be obtained in the quotient is one less 
than the number of digits in the divisor and then commence 
contracted division rejecting one digit from thé SERE at 
each step of division. | | 


Method (1) | ~ Method (2) 

100744 100744 

3&8 X O OW 1348678 3&8 X 1348678 
346100 — 3461 

2576777 2578 

2423 2423 

155 155 

138 138 

17 TOM 

T u 

| 3 SON 
*. the answer is ‘010074. 2. the answer is “010074. 


Explanation for Method (2).—In the divisor there are 4 
digits. One less than the number of digits in the divisor is 
3. The rejection should commence when three figures have 
yet to be got, i.e. when 6 — 3 figures have been obtained. 
After the digits 1,0,0 are got in the quotient, we cut off 
1 in the divisor. | 

Model No. (14) Divide 165:3 by 4-18 each number being 
correct to the last significant figure. Find the limits 
between which the answer should lie and how far the 
answer can be relied upon. 


CH 
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a ; Dividend 
Quotient = —————. 
Divisor 


Maximum value of the quotient 
Maximum value of the Dividend _ 165-35 
— Minimum value oí the Divisor 4175" 
Minimum value of the quotient 
Minimum value of the Dividend ERN s 


EU Maximum value of the Divisor 4185” 
|  165:3 ; 
'The ordinar uotient = =, 
мн 4-18 | 
39:60 39:48 ER 
е А ЕЯ ( 2 
125 25 /125 554 1254 | 
40 100 39 700 .. 89.90 
37:575 2 37 665 37 62 
2 5250 2 0350 72 280 
2 5050 1 6740 ^. 2090 
2000 36100 1900 
33480 1672 
72620 228 


The quotient = 39:54 + 006. 
Answer lies betwen 39:48 and 39:60. 


Exercise XXI (D). | 
Divide 865:345 by 12:438 to three significant бух. 


1 

2. *. 7:8934 by 16:342 А 3 5 

3. Ч, :834952 by 156:24 ,, s Е: 

4. -$ 056789 Dy 13928 5,0. 5, 

5. * 382:4896 by 42:9876 correct to the third 


decimal place. | 
6. Divide 28:0678953 by 163:0876 to the second decimal 


place. 
7. Divide 12:384698 by 168-0876 to the second decimal 


place. | 
8. Divide 1:0896543 by .689763 to the second decimal 


place. 
9. Divide 0:38465 by 0:48796 to the second decimal 


place. 


j 
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10. Divide 1:08765 by 24:30046 to the second decimal 
place. | 

11. Divide 3 by 2:83475 to four places of decimals. 

12. Divide 1 by 3:141569 to four places of decimals. 

13. Find the reciprocal of 6:8438 to three places of 
decimals. 


14. Simplify ees correct to three places of decimals. 


15. Solve x X 8:3476 = 6:5379 correct to the nearest 
tenth. 

16. Divide 86743008 by 36428 correct to the nearest unit. 

17. Divide 186786789 by 4684 correct to the nearest ten 
thousand. 

18. Divide 489000386 by 86,439,001 to four significant 
figures. : 

19. A six-inch line measures 15:24 cm. Find the number 
of inches in 1 cm. correct to four places of decimals and 
hence find the equivalent of 1 metre in inches. 

20. The circumference of a race course is two miles and 
a half. Calculate its radius given that the circumference 
of a circle = 3-141569 times the diameter to the nearest 
yard. | 

21. The velocity of electricity is 1:864 X 105 miles per 
second and the distance of the sun from the earth is 
92 X 109 miles. Supposing it possible to send a message 
to the sun, find the number of seconds it will take to reach 
the sun. (Answer to the nearest second.) 
. 22. Find the density of 5065 c.c. of tin weighing 

36975 gms. (Answer to the nearest tenth.) 

23. If 1 metre = 39-3709 in. express a yard in metres 
correct to four places of decimals. 

24. If 1 oz. avoirdupois = 28:35 gms. calculate the 
number of Ibs. in 1 kg. correct to the nearest unit. 

25. The net profits of a fund Rs. 78,412 are equally 
divided among 11,450 share-holders. How much does each 
share-holder get ? Read off the result correct to the nearest 
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pie, obtaining the answer to the third decimal place by 
contracted division. 

26. From the following statistics, find the average 
number of persons per sq. mile in the British territory in 
India in each of the years 1891, 1901 and 1911. 


Population in 


“Year Area in sq. miles Millions 
1891 964,993 221-38 
1901 1,097,901 231-61 
1911 1,093,074 244-27 
27. If 1 metre = 39-37 inches, find the number of 
metres in a mile correct to the nearest integer. 
28. A metre — 39:37 inches, express a sq. ft. as a 


decimal of a sq. metre to the first two significant figures. 

29. If I m. = 39:3709 inches, express à 84. km. in 
acres to two places of decimals. 

30,- 1.m.z5 3937. inches. Express a c. £t. m. litres 
or cubic decimetres correct to three decimal places. 

31. 1 m. = 39:37 inches. A gramme is the weight of a 
c. em. of water. How many grammes does a cubic foot 
of water weigh ? 

32. Ifa cubic foot of water weighs 62,5 lbs., express a 
gramme as a decimal of a lb. correct to three decimal places 
using the answer in the preceding question. 

33. A metre = 39:3709 inches. A gallon contains 
277:274 c. inches. Find the number of litres in a gallon. 

34. Prove, by contracted division that 1:732 х 1:732 = 3. 

35. In the year 1916, the number of paid messages was 
16,596,697 and the revenue receipts of the Telegraph 
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Department were 41,238,517. Find to the nearest penny 
the average cost of a message. 


: : 1 
36. Assuming т = 314159, find the value of Ж to four 
significant figures by the method of contracted division. 
А : 2 1 
37. Using the result obtained in question (36) for 23 find 


the diameter of the earth if the equatorial circumference is 
2,500 miles. 


1 1 
38. If e = 471g581g: find the value of x. hence find 
the value of e ig and e 2 to four decimal places. 


ЗЭ, Phe" arca of Ceylon is: 710297 000 acres. НӨ 
approximate area under paddy in 1916 was 41,753 acres. 
Find to the nearest tenth what per cent. of the total area of 
Ceylon was the acreage of paddy. 

40. The value of silk goods of all sorts imported from 
Hongkong into the United Kingdom in 1915 and 1916 was 
407,876 and £58, 629. Find to the nearest tenth the 
decrease per cent. in the exports during the latter year when 
compared with those in the former year. . 

41. The weight of a kilometre of wire is 784 gm. true to 
the nearest gramme. To what unit may . the weight of 
(1) a metre and (2) a centimetre of the wire be assumed to 
be correct: 

42. (a) lf x = £485:387694, by what should x be multi- 
plied if all the figures are to be used to express the resi 
correct to the nearest farthing ? 

(b) By what power of 10 should x be multiplied if the 
last significant figure is to be rendered useless in determi- 
ning the result to the nearest farthing ? 

(c) By what power of 10 should x be divided if the 
last five figures are to be of no use in evaluating the result 
to the nearest farthing ? 

43. 1 cubic foot of iron weighs 556-25 Ibs. correct to the 
last significant figure. Find the weight of 1 c. in. of the 
substance as correctly as you can. 


44. Tf the cost of 1 ton of iron is Rs. 1,060 correct to the 
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last significant figure, find the cost of 1 lb. as correctly as 
_ the data justify. . | 

45. If 111,000 looms produced 377,350,C00 Ibs. of cloth, 
find the average production of a loom in lbs. as correctly as 
the data justify, supposing that each of the figures given is 
correct to the last significant figure. 

46. Given that 1 km. = :6214 mile correct to the last 
significant figure, find with such accuracy as the data 
admit, the value of 1 metre in inches. ; 

47. Given thatl c. ft. of water weighs 62:5 lbs. and 
lc. ft. of lead weighs :32 ton, find the specific gravity (i.e. 
the number of times lead weighs its own bulk of water) of 
lead as nearly as the data justify supposing the weights are 
correct to the last significant figure. 

48. .In Question (21), supposing each quantity to be true 
to the last significant figure, indicate the error to which 
your result is liable. 

49. In Question (22) supposing each quantity to be true 

to the last significant figure given, indicate the error to 
which your result is liable. 
. 90. A sidereal year = 365-2564. M IS correct to the 
last significant figure. A solar year = 365 solar days. 
Express a solar year asa decimal of a sidereal year not 
attempting at greater accuracy than the data justify. 

51. А sidereal day = 86164-09967 solar seconds correct 
to the last significant figure. A solar day — 86400 ‘solar 
seconds. Express a sidereal day in terms ofa solar day 
as accurately as the data justify. 

52. Inthe following questions the quantities stated are 
true only to the last significant digit. Obtain the quotients 
not proceeding beyond the first doubtful figure. 


26:38 864-08 16252 9463000 
(0) 70787 КОЕШ! © 9.0384 298 (0) – 8260" 
136. Repetition of the processes. 
Model No. (15) Evaluate 2:384 X 48:67 х +03698 correct 
to two places of decimals. 


The sum = 2:384 X 48:67 х '03698. 
Standard form of 2:384 х 48:67 X ‘03698 
== 23:84 X 4:867 X :03698 = :2384 X 4:867 х 3:698. 
Rough estimate = ‘2 X 5 X 4— 4 roughly. 
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Method I.— АП the multipliers should be in the standard 
form. The multiplicand may be in any form. "There are 
two multiplications involved. Inthe final multiplication the 
answer must be correct to two decimal places. So, in the 
first multiplication the product should be correct to three 
places of decimals so that, by multiplying it by a number of 
the standard form lying between 1 and 10, the final result 
may be true to two places. In the first multiplication for 
the product to be correct to three places we must take one 
or two more decimal places. Hence the working takes 
the following form :— 


First multiplication Final multiplication 
х х 
:238 |. 40 1:16| 02 
Me аР Ove. x98 
:953 | 60 "848106 . 
190 | 72 69 | 61 
14 | 30 10| 4 
1| 67 93 
1:160 | 29 4:29 | 04 


4°29 is the required answer. 


Method II.—Since :2384 is to be eventually multiplied by 
a number (12 and odd in this case) lying in value between 
land 100 generally speaking, two more places will have to 
be retained beyond the required number of places, i.e. 
2 + 2, ie. 4. The multiplication may be carried on 
throughout to 4 decimal places and then the approximation 
made to two places. 


23 м N.B.—If three multiplications are to be made 
4:867 then according to Method (1) the product of the third 
USQE ge ШЕ multiplication should be correct to 2 places ; so, that 
19107 of the second multiplication to 3 places; so, that of 
1143 the first to 4 places ; and for accuracy two more 
лс E figures are wanted. Hence 6 places should be taken 
3-608 to start the operation. According to Method (II) the 
3:48 06 multiplicand is to be multiplied virtually by a 
:69 | 61 number lying between 1 and 1000. In the multiplicand 
10 (44 З more places should be retained beyond the number 
|  |93 required. The multiplication may be carried on 
4°29 | 04 . throughout to 5 places of decimals. 


<s 4°29 is the answer. - 


« 
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Model No. (16) Evaluate 1008:962 х 56:43 х :0084 
correct to the first three significant figures. 


Standard form 1008:962 X 56:43 X :0084 = 10089:62 X 5:643 
X :0084 = 10:08962 X 5'643 X 8:4, 

Rough estimate — 10 X 6 X 8 — 480 roughly. 

Third significant figure is the units’ figure. The question means 
the evaluation of the answer to the nearest unit. ` 


Method I.—In order that the product of the second 
multiplication may be correct to the nearest unit, that of 
the first multiplication should be correct to the nearest 
tenth and for accuracy two more figures should be taken. 
Hence in the multiplicand retain 3 decimal places. 


First multiplication, Second multiplication. 
x . х 
10:0 | 89 6 56 | °93 4 
reli 04s СЭН 12878 
50:4 | 48 455 | 47 
6:0 | 53 22 77 
4 "a 478 | 24 
56:9 | 34. Hence 478 is the answer required. 
Method II.— 
x 
10:089 
5643 
-50| 45 
6 | 05 413 yA 
40 Here 2 more places will have to be retained 
221 beyond the units’ place throughout as 10:08962. 
56, 93 isto be eventually multiplied by a number (40 
— ' 84 and odd) lying in value between 1 and 100. 
455| 44 
22) 77 Hence 478 is the answer. 
478| 21 


81:384 X -00746 
450-381 


Model No. (17) Evaluate correct to 


two significant figures. 
81:384 X :00746 — :081384 X 7:46 
Method I. Standard form of 450-381 = — 50:381 
__ 700081384 X 7:46 
гүй 4:50381 


. . 0 6 
Rough estimate — oes f ds ЭР нээ 001. 1, 
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The quotient is to be evaluated correct to two significant 
figures. То be able to do this we should find the first 
three significant figures of the quotient which means the 
retention of three significant figures in the divisor and the 
evaluation of the dividend to three or four significant 
figures. For accuracy two more places are wanted. So 
the numerator should be correct to five or six significant 
figures. Hence the working is as follows :— 


The numerator is roughly equal to :0008 X 7 = 0056. •• there 
are two cyphers after the decimal point, the product will have to be 
worked out to seven or eizht places of decimals. 


x | 134 
“00081 38 4 4.5 & (607 
: 129746 /450 
00569 | 69 157 
32 | 55 135 
488 22 
00607 | 12 18 
47. 


^. the answer is ‘00134 or (0013 correct to two significant figures. 
Method II.—As before, since there are two zeroes be- 
tween the decimal point and the first significant figure, and 
as the answer is to be given to the first two significant 
figures, the result is to be found correct to four decimal 
places. The muitiplicand :008134 is to be eventually multi- 
plied by (roughly say) 1 or 1 and odd, i.e. a number between 
land 10, so as to get the final result correct to four places. 
Hence five places should be retained in the multiplicand. 


x 134 
-0008 1 38 45 Æ 606 
7:46 Jaso 
005619 156 
32 135 
Э. 21 
0060 | 6 18 
3 


^. the answer is *00134 or *0013. 


137. 1. If x is a very small fraction then x?, x?, etc., 
are still smaller fractions and can be neglected. 


6-8. X == тфу, X? = тубу, X? = 1705000: 
i.e. x — '01, x? = :0001, x3 = ·000001. 
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2. lf x and y are two very small fractions, then xy is 
smaller still and therefore xy can be пеше 


е. g. Ж = tbo: У — qo 5o, then xy = тобо 
or x = dee y = 0001, then xy = :00001. 


>. by ordinary division = 1 — x + x? — x? 4. 


Ps 


Now by (1) and (2) X?, x? . . . are negligible when x is a very 
small quantity. 
3 E == 1— x when x is a very small quantity compared 


with 1, 


1 1 
g. L—— z-1—. 0012-99 

e.g rod = 00] = 1— :00 9 roughly. . 

1 ЖЕЛДЕ | 
4. P ps by ordinary division = 1 + x + x? + x? + 
Now x?, x? . , . are negligible when x is a very small quantity 
compared with 1. | 

e. 1 € —]1- x when x is a very small quantity. 

1 1 


e.g. 20095 изин, s 1 + `001 = 1:001 roughly. 


5. (1+ x) 0-»)—1--x-rFy--Exy—1--x-4y 
when x and y are very small and xy may be neglected. 
e.g. (1 + *001) (1+ 002) = 1 + '001 + -002 = 1:003 roughly. 
6 (1—2)(1—y)—1—x-—yc-xy 
= 1— x — y when x and y аге very 
small quantities compared with 1 for xy may be neglected. 
e.g. `999 X -998 = (1 — 001) (1 — -002) 
= 1 — '001 — '002 = 1 — :003 roughly = :997 
roughly. 
7. (1+ x) == l1 + 2x = 1-+ nx higher powers being 
negligible when x is a very small quantity. 
Similarly (1 + 2)?— 14-2x 
(14 5) =14+3 
(1 + x)* аА x when x is а very small quantity. 


(14 ж) —-1-5x 


п may be fractional, then (14- х)+=1 + ix 

or (1 + x) — 1 + зх. 
e.gx (1:001)55::41:4- Чад) =1-+ 2X :001,= 1:002 roughly. 
e.g. (1'001)* = (1 + *001)? = 1 + 3 X *001 = 1:003 roughly. 
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Model No. (18) Evaluate 257 X 192. 


Roughly 250 x 192 = x o — 48000 as a first approximation. 
257 X 192 = (250 + 7) 192 = 250 X 192 +.7 X 192 
12.02. 
== 250 X 192-F —»- X 250 
28 
= 250 X 192 + 155g of 250 X 192 
= 48000 + 2:895 of it 
— 48000 4- 48 X 28 
= 48000 + 1344 
— 49344. 
Моде! No. (19) Evaluate 37:6 X 241. 
By actual 
37:66 X 24:1 = (37:5 + `1) (24 + `1) манобеи и 
= 37:5 (1+ sts) 24 (1+ 525) 376 
= 37:5 X 24 (1 + sts + sto) roughly. 2-41 
= 900 (1 + -25 % roughly + *495 roughly). 752 
— 900 + :65 % of 900 po 
Model No. (20) Evaluate 405 х 975. 
405 X 975 = (400 + 5) (1000 —- 25). 
= 400 (1 + 505) 1000 (1 — тёф). 975 
= 400000 (1 + 4,55 — 1255) roughly. 405 
== 400000 (1 +- 1- 25%, — 2 5%). | 3900 
= 400000 (1 — 1°25%). Ха ABIS 
= 400000 — 5000. 


= 395000 roughly. M 


Model No. (21) Multiply 126 X 88 X 97 X 62. 
First approximation 125 X 90 X 100 X 60 = 67500000. 
126 X 88 X 97 X 62 = 125 (1+ 745) 90 (1 — 3) 100 (1 — +35) 60 

(1 + st). | | 
== 67500000 (1 
. roughly. 
== 67500000 (1 + :895 — 2:2% — 3% + 3:3%). 
== 67500000 (1 — 1:19). 
, = 67500000 — 742500 = M. ad 


Model No. (22) Evaluate approximately 2 = 568 


684:568 __ 684:568 _ 684-568 
999 1000(1—+5%ь) . 1000 iu F тосо) 
== *684568 (1 -+ *195) = *684568 + -0006 = -6851. 


+ xis — d$ — too + 60). 
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| | 865 & 763 
Model No. (23) Evaluate 203 x 387” 
865 X 763 900 X 800 олер 


203 X 387 200 X 400 
865 X 763 900 (1 — #4): 800 (1 —:87;) 
203 X 387 200 (1 + =$5) X 400 (1 — ads) 
900 х 800 
= 200 Х 400 (1 -000) (1 TE 406) (1 E 350) (1 + algo 
= 9 (1 — ў — doo — bo t+ zoo) roughly. 
= 9 (1 — 4% — 45% — 12% + 34%) roughly. 
= 9 (1 — 62%). 
= 9 — 63% of 9= 9 — ‹6075 = 8:3925 Ans. 


Model No. (24) Evaluate 1 Үр E M +... correct 


to three decimal places. 


1 == 25. 
poiti= 25 + 4 = -0625. 

hk S PN 
15 =j 4 = 0625 +4 = 015625. 
= — similarly = 00390625. 

1 
B= 5 — :0009765625. 
n їг 5 = :000244140625. 

1 

p= > = *00006103515625. 
1 

z= ^ = +000015258789. 

1 
a= Y = :00000381469. 

'33333 ». the answer is 333, 


We have to fi: 
to correct t i 
our work ut 


nd the figure in the fourth decimal place 
the third. Hence we must proceed with 
we get zero in the fifth place as we are 


sure we may be getting zeroes thereafter in the fifth and 
sixth decimal places which will not affect the result 
wanted. 


3 
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138. Decimalization of English and Indian money. 
lst ae ОБ (1^ ae ЕЕ 2,2 OD: 
10.--14.-- хэ сг Sato == brooo X 00 == 4001 

Ed trs + #85) = 45001 (1 + zr) (2). 


ху farthings = £001 (y + Aa 


From (1) and (2) any given sum consisting of shillings 
and pence can be expressed as a decimal of a 4 without 
going through the ordinary process of ds cad a vulgar 
fraction into a decimal. 

Model No. (25) Express 9s. 74d. as a decimal of a 5 

9s. = Z9 X '05 = 4745 from (1). 
7% d. — 30 д. = 4:001 (30 + 29) = 4:001 X 31— 4031 roughly. 


* 9s. 714. — 4745 + £031 = 47481. 
5 UP Kd 


By actual conversion 9s. 73d. wr 955. = A760 > 448125. 
To express a decimal of a £ as shillings and pence 
= 40 1 
£1 = 960 g. = 1000 (1 — 10994 = 1000 (1 —55)¢. 


xo m 1000 (x — 55) 210) 
Model Мо. (26) Convert 4°876 into shillings and pence. 
Take the first two decimals and see how many times '05 is 
contained in the first two figures. In ‘87 there ши? e. 175, and х 03 


left over. 
A "RIO — 175. = 45020. 


-02 
= 175. + 1000 (UA. а 25 V 


es 17: 8 (26 H 55) 


e-17s.-l- 259. ronaki 175. 614. nearly. 
By ordinary.method £8 876 5s BIDUX 20s. == 172525. 55 В 
and-52s. 2-152Ж 028 (85-07 2407. 
Thus we get two rules :— 
(1) To express pence as a decimal of a £, convert the 
pence into farthings and add 4 of itself to it. Divide this 
sum by 1000. 
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(2) To express a decimal of a / as farthings, multiply 

the portion of the decimal excluding that representing an 

integral чи of shillings by 1000 and from the product 
take away ,. of itself correct to the nearest integer. 


INDIAN MONEY. 


B.as.— Ке 55 Фа — Re.-25; 2' ae. se Rel T257 1а. 
Е по 06250011 0) 

| 1 pie = Re. тїз = Re. 41; X 209 = Re. :005 (1 + т) 
Ё Re. -005 (1 + A). | 


N AN S Di 
sx. pies cde 7005 (94-51) = Re. :001 (sx + 73: 
cae 


From (1) and (2) a sum of money consisting of annas and 
pies may be expressed as a decimal of a rupee. 
Model No. (27) Express 13 as. 7 ps. as a decimal of a 
rupee. 
| 12 as. = 8 as. + 4 as. = Re. :5 + Re. :25 = Re. 75 
The remainder — 1 a. 7 ps. — 19 ps. 


But x ps. = Re. *001 (5 x+ 24) 


` 19 ps. = Re. 1001 (5 x 194-2 pu 


= Re. 001 ( 95 + x ) = Re. 001 X 99 = Re. +099. 
^ 13 as. 7 ps. = Re. *75 + ‘099 = Re. 849, 


1 163 
а ethod 13 as. 7 ps. 13.7 ах Rew 
By ordinary metho as. 7 ps iz as Re 12 x 16 
(1) By long division (2) By factors 
163 
= Re. 192° 
1:9241:630/ :8489 121163 
1536. 16|13:5833 5833 
940 | "8489. 
768. | 
1720 = '8489 or '849 correct to 
1536 the third decimal 
1840 place. | 
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RULE. 


To express pies as the decimal of a rupee, multiply the 
number of pies after deducting the greatest possible even 
number of annas from the sum, by 5 and add ,1 of itself to 
the product. Divide this sum by 1000. 

Model No. (28) The atmospheric pressure on a sq. 
inch is the weight of a column of mercury standing on that 
area to a height of 29:2 inches. Given that 1 cub. ft. of 
water weighs 62:3 lbs. and the specific gravity of mercury . 
is 13:6, find the atmospheric pressure in lbs. per sq. inch. 
to the nearest tenth of a Ib. | 

The volume of the mercury == 29:2 X 1sq. in. == 29:2 cub. in. 
The weight of 29:2 cub. in. of mercury = = х 62:3 X 13°6 lbs. 


9:2 292 : ; 
Standard form of 208 x 623X 136 = 920 х 6:23 € 1 36. 


1728 1728 
..2:92 X 628 91-36 
1-4 E 1728 
Rough estimate — Ee x = 14 roughly. 


There are two digits in the integral portion of the answer - 
which should be correct to the first decimal place. To 
correct the first, we require the second. Therefore the 
quotient should contain 2 decimal places or four significant 
figures. Hence in the divisor there should be four signifi- 
cant figures and in the dividend four or five significant 
figures. .The dividend = 3 X 6 X 1 or 18 which shows 
there are two significant digits in the integral portion 
of the dividend. The numerator, i.e. the- product of the 
three numbers should be worked out correct to five 
significant figures, i.e. four decimal places should be 
retained in the multiplicand. | 


x Correct to the fifth significant figure 
2-920! 0 the dividend — 24:741 

1/5509 5 17 2,8 V 2474 

584| 0 TON 
8716 746 

18719116 691 14:32 ог 14:3 lbs. 

1:36 55 

18:191| 6 52. 
.5'457| 5 3 
L09]11 8 3 


24:740] 6. 
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Model No.(29) In the previous question, convert the 
pressure of lbs. per sq. inch into one of grammes per 
sq. cm. (Answer to the nearest gramme) 1 іп. = 2:54 cm. ; 
lc.c. of mercury weighs 13:6 gm. 


The atmospheric pressure on 1 sq. inch = the weight of 29:2 c. in. 
of mercury. : 
і.е. the atmospheric pressure on (2:54)? sq. cm. =the weight 
ОЁ 29:2 X (2:54)? c.c. of mercury. 
= 29'2 X (2:54)? X 13:6 gm. 
“^. the atmospheric pressure on 1 sq. cm. 
. 29:2 X (254)? X 13:6 
ra (2°54)? 
== 29:2 X 2:54 X 13:6 gms. 
Standard form. (2992 X 2:54 X 13:6 = 292 X 2:54 х 36. | 
Rough estimate = 300 X 2:5 X 1:4 = 1050 өш. 


o 
gm. 


It is clear that the integral portion of the answer contains 
four digits. To express the answer correct to the nearest 
unit, the final product should ђе worked out correct to the 
first decimal place. Hence in the multiplicand two decimal 
places may be retained. 


1008 | 68 ~. the answer is 1009 от 


Exercise XXI (E). 
Find the following products to the first decimal figure :— 
6:8975 X 13:454 х -086. 
18:072 X 6:453 X 0:008. 
48:3674 X 0:0834 X 100-48. 
642-3815 X :00735 X 16-438. 


mo NH 
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Evaluate the following to two decimal places :— 


5 8.785 X 16:403 д! 1008:346 X (000896 . 
: 48:349 ` гал 24-489 i 
7 10:896 ` 383-46 8 +000567 X 26:893 
: 4860:35 :4183 


Evaluate the following correct to three significant 


figures :— 
9, 8475 X 1376 x 9088. 10. 1612 х 1418 х 3576. 


Mou es 24) 484-3856 
' 24:3008 X -00089' ^^ 26:34 X 108456 
ij 148245 X 98-349 за 16:598 х 49:008 
^ 86439 x 4035' ' 2:346 X 3-489 


Solve the following equations giving the root to two 
places of decimals :— 
X 
15. 99-085 = 6:857 x 7:487. 
2 = 
16. 16:483 X 1-0084 == 0053. 
132512 3 100-846 = 46783 X 5:6743. 


1 
nn l: аг D» e 6:487 
Evaluate :— 
843 


19. 346 x eb х TOS 2 the first four significant figures). 
"00875 X 48 х 108 


20. 64 X -008647 (to the first three significant. 
figures). 
T 1 1 : 
2n 5 + set 23 +... . tothree places of decimals. 
22. a К s +... .. to four places of decimals. 
ET 

29200023 — 

dz 2 “Ман БЕТА oc.» to 00868 


places of Цас 


1 1 1 1 
24. 7 -+ zz t 73 Ян 7а + . . . to four decimal places. 


"DNE e 
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Express, correct to the nearest pie or penny as the case 
may be, as a compound quantity :— 

25. Rs. 3:496, (26) Rs. 4:708, (27) Rs. 16:256, 
(28) Rs. 39:024, (29) 45-705, (30) 6:098, (31) 44:768 


. and (32) 4864-034. 


Express the following as decimals of a Z or a rupee as 
the case may be :— 

39. 4519-17-11, (34) Rs. 530-15-6, (35) 420-13-10, 
(36) Rs. 438-14-11, (37) 44-11-10, (38) Rs. 16-7-10, 

(39) £0-8-114, (40) Rs. 8-5-10. 

41. Converta velocity of 218600 yds. per 3840 minutes 
into one of miles per hour correct to two significant figures. 

42. If 7 = 31416, find the value of (1) 7? and (2) z? 
correct to four significant figures. 

43. The radius of the earth is 3957 miles. Assuming 
the earth is a sphere and'the surface of a sphere = $ s? 
where т = 3:14159, find the number of square miles on the 
earth correct to the nearest thousand. 

:44. The mass of the earth is 5:87 х 1021 tons. The 
mass of the moon is 5 of that of the earth. Express the 
mass of the moon in tons correct to two significant figures. 

45. The mass of the sun is 3:3 X 105 times that of the 
earth. Find the mass of the sun correct to three significant 
figures if the mass of the earth is the same as in question 
(44). . 

46. The distance of the earth from the sun = 9:28 х 107 
miles. The radius of the earth — 3960 miles. These 
figures are correct to the last significant figures stated. 
Find the distance of the earth in terms of the radius of the 
earth as accurately as the data justify. 

47. The distance of the earth from the sun is 9-28 х 107 


. miles. Assuming that the orbit of the earth is a circle and 


that the earth takes 365:25 days to make a revolution round 
the sun, find how many miles it moves per second in its 


. Orbit to the nearest unit. m — 3:1416. 


ж 


„әл 
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48. The distance of the moon from the earth = 2:39 X 


105 miles. If the moon takes 271 days to revolve round 
the earth in its orbit, find its velocity in miles per second, 
‘to two decimal places, assuming the orbit to be a circle and 
that 7 — 3:14159. 
49. Find the approximate values of the following :— 
(а) 1:002 & 1-003; (4) 1:002 х 1:003 х 1:004 ; (c) 1:006 


^x 1:007; (d) 6:03 X 1:006 ; (е) a x 1:007 x 1:009; 


1 
(0 тод X 1008 x 1006; (g) (10038 X 102; 


..,. 1:008 X (1:007)5 | | 1 
(7) v к, 4) 001385 X (1:930). i. 9) ggg 


1 ( 
Хоро X 997. K 999: (т) -9998 х 1-993 > 1-93 ; (и) :999 


7€:998- XC 70075011002. 
O6 40. Es d oh :— 

(a x 103 O So га nte 308 (2) 2 2 а ©) Е 
(9) 4 Un 893 C) 28 2 ашат)! @ 022-407: 
(0 рз o 154 T ©) а: To 


| 1 1 1 
Sh ` o——— T ———— Erb 
(5) ow that S39 1000 о and hence find 


the value of x of Rs. 12,345 correct to the nearest pie. 
1 1 3 


Sh that 
(д) Show tha 1003 = = 1000 — (1000) and hence find the 


1 
value of .—— 1003 of £57897 to the nearest penny. 
5l. т = A pg. Evaluate т to four significant figures 
if 4 = 76, р = 13:596 and g — 981. 

52. W = A pgdy. Evalute W to three significant figures 
if Æ = 76:5, p = 13:596, g = 981 and dy = 44600. 
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53. 4 =d(1+4+a)(1+ 8) Evaluate d’ if d — 15:24, 
а = :00057, В —.-00018 by approximate methods. 
42218 ed. Тор Evaluate: Ж 3p se 15:24, а e 
"00057, В = :00018 by approximate methods. 
55. "The total number of officers in Government service 
"drawing Rs. 200 and over in 1913 was 11064 and consisted 
of Europeans, Anglo-Indians, Indians and Burmans. "The 
percentage of Europeans was 44 рег cent., that of Anglo- 
Indians 14 per cent., to the nearest integer in each case. 
Find the number of Indians and Burmans to as e 
figures as are reliable. 
56. Calculate the values of tea plucked in India he. 
1915-16 from the table :— | 


Average Ville per Ib. 
| to the nearest anna. 
Tea from Assam 359,000 165. ... Re. 1-2-0. 
» from Madras 24,000 lbs. ... Re. 0-15-0. 
57. Work out question 56 assuming the 165. are given to 
the nearest thousand pounds. 
58. Work the following questions as shortly as you 
саа i= 
(a) Find the cost of 64,487 pencils at 1 a. 4 ps. each. 


(b) ы » 4896 dozens at 74 pies each. 
(c) Evaluate 88:29 X 2:125 + 1-71 х 21 
(d) 5 8:43598 Х 5 as. 4 ps. correct to the 


nearest anna. 
(e) Find the total cost of 96 165. of tea at Re. 0-10-3 
per Ib. and 48 165. of coffee at Re. 1-11-6 per 1b. 

59. Do not work the following questions but give a 
reason for knowing that the answers proposed are 
wrong :— 

(a) Multiply 687 by 485. Ans. 333095. 
(0) » 927 by 386. Ans. 357722. 
(aM eii 15.2, by 233: Ans: 36. 

(d) T 4°75 by 8:33. Ans. 3:95675. 
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(e) The product of two numbers 268 and 364 = the — 
product of x and 468. Ans. 260 and odd. | 

(f) Which is the greater 8 sq. ft. or a sq. metre? 
Ans. 8 sq. ft. 

60. The area of an ellipse is ab sq. miles where a 
and 6 are semi-major and semi-minor axes. Evaluate таб 
when 7 = 3:1416, а = 9:28 X 107 miles and 2 = 8:63 X 107 
miles, to the first. four significant figures. 7,4 and-6 are 
each correct to the last significant figure stated. 

61. Taking Re.1 == 1s. Sd. express the value of 
(a) Rs. 1,018-5-4; (b) Rs. 10,018-5-4; (c) Rs. 1,00,018-5-4 ; — 
(d) Rs. 1,00,18,500-5-4 to the nearest penny. 

62. Find the limits to the possible weights in gm. of а 
block of lead: Length 15:2 cm., breadth 15:2 cm., thickness 
6:1 cm. and sp. gr. 11-2 stating the answer to the units’ place 
only (each is correct to the last significant figure stated).. 

63. A mass of metal is weighed and found to be 133°26 
gm. Its length measures 22-2 cm. and breadth 11:1 cm. 
Its specific gravity is 7:4. Find the limits to its thickness 
in em. 


64. Usetheformulas.g. == W ur where W is the wt. 


in air, z — wt. in water of a substance, to find the s.g. when 
wW ri s. 2 еш. and ЕИО 00 
attempting no more degree of accuracy than is warranted 
by the data. : 

65. Ifa barometer reads x inches at a place, the altitade 

7 

-X 
52428 ft. For small elevations it is said a fall of one inch 
in the height of the barometer corresponds to a rise of 900 
ft. in the altitude of the barometer. Find the percentage of 
error in the latter empirical rule. 

66. If « radians — 180°, where т = 3:1416 true to the 
last significant figure, find the value of a radian in degrees, 
minutes, and seconds as accurately as the data justify. 


of the place above sea-level is roughly equal to E 
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67. Show that a sum of money has an error less tham 
a farthing if it is given correct to three places of decimals. 
and has no error if given in rupees correct to three places 
of decimals. 

68. Show that ifa length is given in miles correct to 
four places of decimals, the maximum error is less than a 
foot and if given correct to five places of decimals the 
maximum error is less than an inch. 

69. To how many places of decimals of a ton should a 
weight be expressed that the maximum error may be (1) 
less than a 1b., (2) an oz. and (3) a grain ? 

70. Correct to how many places of decimals of a lb. 
(apothecary's) must a weight be expressed so that the 
maximum error may be less than a dram ? 

71. Correct to how many places of decimals of a year 
must a length of time be expressed so that the maximum 
error may be less than (1) a day, (2) an hour and (3) a 
minute ? | Е 

72. Тһе weights 6897 gm., 68:97 gm., 6:897 are each 
correct to four significant figures. Show that the maximum 
relative error is the same in each case. 

8678 


73. A certain quantity lies in value between 2596; 004 
E- To how many significant figures can you find th 
36143" . W ny significant figures can you fin e 


true value of the quantity from these values ? 

74. A heap consists of worn out rupees. А rupee may 
not weigh more than 179:5 erains and may not weigh less. 
than 178:5 grains. The heap weighs 18 lbs. troy to the 
nearest grain. Find the greatest and the least possible 
number of rupees in the heap. 

75. A distance is measured with a chain supposed to be 
22 yds. long. If the chain is an inch too short, find in 
inches the error in measuring 3:5 miles with this chain. 
To how many significant figures will the result given in yds. 
be correct ? 
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76. Assuming the radius of the earth is 3960 miles 
(correct to tens of miles) and that of the moon is 1080 miles 
(correct to tens of miles), compare their volumes and give 
the answer to five significant figures. Suppose the volume 
of a sphere varies as its cube. 

77. The undermentioned formula gives jn cub. con- 


tents of round timber in the trunk of a tree: 2 PIU 


\) 2 | 
E li x m з. | cub ft. where L is the length of the 


timber in ft., s and d, are the diameters of the ends of the 
trunk 4n du evaluate it when O 2429/3 46, 4, = 433 
ft, d, ДЕП D and m 3 185 Answer correct to the 
nearest unit. 

78. Find the value of g Hes the formula y — rA 1f 
т == 3:14159 and / = 99:610 cm., find the value of g correct 
to two places of decimals. | 

79. Find/in the above formula if g = 978:29 and т = 
3:14159 correct to three places of decimals. 

80. A big mango garden owned by A is to be ыиы to 
B for three years. The amount of the annual payment is to 
be settled by statistical information. Both are satisfied that ' 
the garden yields 75,000 mangoes and they are sold at 
Rs. 25 per thousand. Each figure is true to the last 
significant figure stated. They agree that the annual sum 
may be taken as the average of the two limits between 
which the sale proceeds lie. What difference does it make 
if the estimated income is calculated on the above figures 
and prescribed as the annual amount of the lease ? 


CHAPTER XXII. 


SQUARE ROOT. 


139. Whena number is multiplied by itself the product 
is the square of that number and the number itself is said 
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to be the square root of the product. 2 X 2—4; 3 X 3—9; 
5X 5-25. The square root of 4 is 2, of 9 is Запа of 25 is 5. 


The square root of 4is2 Symbolically V4 — 2, 


ээ ГЕ) 9 is Э; „э V9 — 3. 
m 3 25185: dc У 95 — 5. 
ээ ^33 2 a? is a. )) Va? == r4 АА 


Similarly Va = a?. 

The square root of a number which is a perfect square 
can be found if it has factors, by breaking itup into its 
primary factors. This method is called the extraction of 
square root by the method of factors. 

Model No. (1) Extract the square root of 441 by means 
of factors. 


41] 5 3* X 7°. 3/441 
л VI = У 3° X 72 = V3? x VĒ. 31147 
749 


ОООНТ--3 x 7 = 21. 
Thus 21 is the square root of 441. 
Model No. (2) Extract the square root of 625 by means 
of factors. 


5625 

625.=+' 5° 51125 
3 V 625 = V54 = 52 — 25 5/25 
5 


Model No. (3) Find the square root of a*5*?c?. 
V atb = Vat х М02 х Vc? —a?.b.c. = а? be. 

140. When a product consists of three factors еасЬ 
equal to one another, each factor is called the cube root 
of the number ; similarly when a product consists of four 
factors each equal to one another, each factor is called the 
fourth root and so on. 

2Х2Х2--8 ..2isthe cube root of 8 or 2 — #8, 

200995325 22,5, 3,5 3; » Of 27 or3 — V77. 

й eat 1.4 E 3s of a? ora = VÆ. 

Similarly 2 X 2 X 2 X 2 = 16.. 2 is the fourth root of 16 or 2 = 
$16. 

Similarly aX a X axXa--a*..a isthe fourth root of at ora = 
Жас, 
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Exercise XXII (A). 


Read off the square roots of :— 


l. 4,9, 16, 25, 30, 49, 64; 81, 100, 144, 169, 196. 

2. 22x 32, 

ЕЛЗАС, 10. 35 x, 851 

4. -4* x 5*. IL- 3*5 х Gee 

Be АЛ» ы 12. 25a* Х 22224 
En 2? x« 4^ x» 13.:. 30200567) | 
Ve ca Бе гч 14. 49x*y*2* 

8 2? x жи ,15,.. 100x $9827. 

91 4* x. 0t. 10. 25те 


Break up into prime factors, determine which of the 
following are perfect squares and find their square roots :— 
494 . 225. 29.0828 25. 2304. 30260198 
19 ' 289. 23 —028 4 27. 2916. 31, 20 
19: 4394. .24.4 626. 325. 3130, 32, МШЕ 
»0 - 381. 25.) 1028: 989. 4096. . 39. 01018146 

21. 484. 

Find the least number by which the following numbers 
must be multiplied so that the product in each case may be 
а square number :— ТА 

34. 412. 37. 436. 40. 6080. 


35. 640. 38. 1028. 41. 323208 
36. 848. 39. 1064. 42. 1976. 


43. Read off the cube root of :— 

B..27, 64, 125, 215.543, 512,-729, ЮО 1728, 
2197. | 

44. Find cube roots of the following numbers by 
means of factors :— 

15625, 262144, 373248, 884730. 

45. Show that any square number ending in 1, 4, 9, 6, 
5, 00 must have a square root ending in 1 or 9, 2 or 8, 
3 or 7, 4 or 6, 5, 0 respectively. 

141. The method of evolution or extracting the square 
oot of large numbers whose square root cannot be easily 


Uwe 
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got by the method of factors will be taught here and the 
_ following preliminary principles should first be learnt :— 


(a) It (6) Conv wei 4] ep 
ч 102 ==.100. 4 100 2—10, 
100? — 10000. 410000 = 100. 
1000? = 1000090. ^' 1000000 — 1000. 


It is clear (1) that the square of any number lying 
“ between 1 and 10 (ie. containing 1 digit) lies between 1 
and 100 (i.e. contains 1 or 2 digits for it lies between 1 and 
100): 
(2) that the square of any number lying between 10 
and 100 (containing 2 digits) lies between 100 and 10000 
(contains 3 or 4 digits for it lies between 100 and 10000) ; 
(3) that the square of any number lying between 100 
. and 1000 (i.e. containing 3 digits) lies between 10000 and 
1000000 (contains 5 or 6 digits for it lies between 10000 and 
1000000)and so on. In general the square of a number 
of z digits contains 27 — 1 or 2z digits. 
The converse of the above principles is also true, i.e. 
the square root of a number of 1 or 2 digits consists of 


l digit. 
И T T З or 4 ie ‚„ 2 digits. 
) 35 3» 5 or 6 339 ,) 3 digits. 


In general, the square root of a number of 25 — 1 or 2z 
digits consists of z digits. From these principles it can 
be easily judged by merely looking at the number how 
many digits there are in its square root,,e.g., 16859 
consists of 5 digits. A number of 5 or 6 digits has 3 digits 
in its square root according to the law enunciated. Hence 
divide the given number into periods placing a dot over 
the figure in the units’ place and over every alternate 
figure to the left if it is purely an integer, to the right if it 
is purely a decimal, to both left and right if it contains 
integral and decimal portions. 
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Model No. (4) Extract the square root of 625. 


625 — 625. 
It is clear that there are two digits in the square root. 
625 lies between two square numbers 400 and 900. 


Р, V 625 lies between 20 and 30. 
2. V 625 = 20 + a number of 1 digit. 


= (a + b) say, where a is 20, and 0 is to be found. 
2. 625 = (a + 6)? = a? + 2ab + 03. 
= 20? + 2.20.5 + 0°. 
57625 —:20* — oa 0f. 
1:225 «405 -E- B2 22342222: 13517 
b is anumber of 1 digit and should be 9 ог less than 9. 
'The value of b satisfying the equation (1) сал. Бе seen to. 
be 5 or got by dividing 225 by 40. 
In general if N= (a + 0)? = a* + 2ab + 0*. . 
N — a? = 2ab + 6?. 
. Tf 0 іѕ small when compared with a, N — a? = 2ad, б? 
М — а? 
20. 
subtracting a? from N. and dividing it by 2a; but since 
N — a? — 2ab + 6% — b (2a + 5), 6 should be added to 
2a and the sum multiplied by ^£. 


being neglected. — б. Thus 0 is found by 


Graphical illustration— 


B Cx Suppose the square ABCD represents 
| Area=ab | | (a + 0)? and the figure or square marked а? | 
| | is very nearly equal to it so that a is а sort 
| of conjecture to the square root of (a + b)”. : 
We have therefore to find another small 
quantity ó which has to be added to а to 
obtain the required square root. From the 
figure it is clear that what is required is a 
^ D number or quantity 6 such that twice the 
Exc 129; product of a and 6 together with the square 

of óis equal to the difference between the 
square of (a + 6) and the square of a. 


Further (а + 6)? — a? is very nearly 2aó and: therefore 0 is got ; 


ab 


Area 


«---- Q -- мә 


XXII] EXTRACTION OF SQUARE ROOT. 49 


2 2 , 
— by dividing Se This leads to the arithmetical method 


of extracting square roots 


Contracted form. 
a? + 2ab + ё? [а + b у ИЛТ 625/25 
a? 400 4 
2a + 0/2а6 + 6? 40 + js + 25 45/225 
2ab + 62 200 + 25 225 


The pupil can easily see that the following steps of 
procedure are adopted in the process of the extraction of 
` Square root :— 


i. Divide the number into periods commencing with 
a dot over the units' place. 


ii. Take the first period (consisting of one figure with 
a dot over it in some cases or of two figures the dot being 
placed over the second of these) and find the greatest digit 
whose square does not exceed the first period. Write that 
digit in the square root (say a). Put down the square of 
that digit (4?) under the first period and subtract; bring 
down the next period and tack it on to the remainder. 


iii. Multiply the digit in the square root by 2 (2a): and 
put it in the left hand column which will be the trial divisor. 
Omit the last figure in the remainder (corresponding to neg- 
lecting 22) and put the quotient (+ 4) in the square root 
and next to the trial divisor also which is now (2a + б). 


iv. 2a + 6 now becomes the real divisor and is to 
be multiplied by ё. The product should be entered under 
the remainder and subtracted. If there is no remainder 
the process has come to an end. If there is a remainder, 
we bring down the next period and continue the process 
until all the periods are used. 


Model No. (5) Extract the square root of 389376. 


Contracted form. 


389576(6(00) + 2(0) 44 Ps 624 


360000 2 

3 
12(00) + 2(0) (24000 + 400 122 (оц 
о. 4976 
3200) 444(0) 4- £50. — 160g 416. 1244 4976 


4 " 
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Model No. (6) -Extract the square root of 104-6529. 


mio род 220222) 


404 


2043| 6129 
‚6129_ 


ы 


Model No. (7) Extract the square root of 5 forrect to 
three places of decimals. Хороо 


It is clear that there is only one digit in the TEE 
portion of the square root. To evaluate the result to three 
decimal places, a fourth decimal place is also required. 
Thus we should get five digits in the square root. We 
must therefore have five periods, one in the integral 
portion and four in the decimal. Hence we affix eight — 
cyphers to get four periods. ! irt 


5:0 цөм 2360 
4 


443) 1600 2. the required square 
1329 1 гоо 18 2:236. 
4466 27100 ` 
126796 
4472130400 


/ 
\ 


Model No. 8) Find the square root 23 01 m (b) 4 
(c) 54. 

(а) Reduce the vulgar fraction to its lowest terms. 
Convert it into an improper fraction if it is;a. mixed. number 
and extract the square root of the numerator and 
denominator if both are perfect squares; if not convert it 
into a decimal and then extract the root. 


Т ido Ой меа 

25 Moos 15 14800. 1600 1600 
JE - 681 Уй a E 

4800 N erw: viiv 40 40 
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(c) 54 is in its lowest terms and it is not a complete 


Square. | 
“ 


З 


сїз 


= 5-16 
| acm E 
4 
4°2[1-16 
84 The answer correct to three 


44713266 places of decimals is 2:273, 
3129 | 


4543/13766 
13629 


4546!13766 


4 

142. Surds. If the root of a number cannot be exactly 
obtained, the root is called a surd or an irrational number. 
V2, 43, У 5, /7, V8 are surds and said to be incom- 
mensurable because the decimal part of such quantities 
cannot be accurately expressed as a fraction of the unit but 
can be approximately evaluated to any required degree of 
accuracy (as has been done in Model No. 7); but it may be 
represented by a straight line of finite length. 


: 4 
Model No. (9) Find the value of >, 
v2 
V2 can be found to be equal to 1:414 by the ordinary process of 
- 4 
extraction of square root. If we substitute the value of V2 in "v3 


we get Din We have to divide either employing long or contracted 


division. | 
2:829 | To avoid this division we proceed thus : 
E 4909 | ИМЕ ФУ) 
rara НА Е РҮ T 

1172 | 4X 1'414 5:656 

1131 bum ou s Di, ms 2'828 52:83. 
es We see that the result got by division is not 

EL | S0 accurate as that got by the other method. 
13 | zi 


2-829 = 2:83 to two places of decimals. » oni 
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: 1 
Model No.(10) Evaluate 503 
# 
1 24+ V3 Seas © „2+ VS Se 


= 


2— УЗ ауз GT VS 2° — (V3)? 4—3 
З зэм 1732— 3:732. 


l 


1 
Model No. (11) Evaluate me - Е = 


СУЕ) (УБТ (У5 1) 541+ 2.У5 


ЕЭ о Сонет WES, 0-0 009 
чною овса 
а $e cuc е MEME 


When the denominator of a fraction is freed from 
surds, we are said to rationalize the denominator. Thus. 
in each of the Models 9, 10 and 11 we have rationalized. 
the denominator. If the denominator is of the form a + 4, or 
a—b we multiply both the numerator and denominator by 
its conjugate, viz. a—d, ога + 0 as the case may be. In 
the process of rationalization and simplification, the follow- 
ing formule will be very useful: 


T. „Ма? =a. 
(2, Va. Мт. V n V amn; also Vaz = Va? x Vb 
a Vb. : 
3. (Va + Và)? = (Ма)? + (Vd)? +2. Va. Vb = 
a d 64-2 Vab. 
4 (Va — V5)? = (Va) * (V5) — 2 Va, Vb =a + 
b— 2 V ab. 
5. (Va + Vl) (Ма — Vb) = (Va)? — (Vd)? =a — б 
"Model No. (12). 
Evaluate V45 + V20 — V245 + V 320. 
The sum = VJX 5-L МА 965 — V49 sc 5-4- VBAS Ш 


Wt 
=~ 
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= V9XV54+ Vax У5 V49;x V5 + 
V64 х V5. 
OVS ММ 2 ТУЗ ау 65 a6 x 
2° 230 == 73416; 
143. Geometrical representation of surds. 


Draw lines to represent V2, V3, V5, V7, V8, V10, 
Vii, У12, etc. 


Method (1) By making use of the Theorem of Pythagoras 
as in the adjoining figure. 

Let OA — 1 unit, let OB — 1 unit drawn 
at right angles to OB ; BC is perpendicular to 
AB and equal (0 1 unit. CD is perpendicular 
їо AC and equal tol unit and so on. Then 
AB? = OA? + OB? = 1? + 1? — 2. AB 
= V2. Again AC? = AB? + BC? — (V2)? 
-12—2--1—3. АС УЗ. ! 

САР? = AC? + CD? = (V3)? -+ 1° = 
3+1=4. .AD=V4=2 i 
AE? = AD? + DE? = (vV +1? <4+1 оол B 
==5. 2.АЁ--У5, Fic. 140. 
This method is very tedious as we have to construct 
many right.angled triangles, the number of triangles 
increasing as the number whose square root is to be got 
increases in value. Hence in cases of higher numbers such 


as 5, 7, 8, 10, etc., break up 

each into two numbers either 

both of which are perfect „| Ng 2 V8 
1 


squares or at least one is a 
perfect square. 2 
5-04--1 a right-angled triangle FIG. 141. Fic. 143. 
may be constructed as in Fig. 141. 
7=4-+3 a right-angled triangle 
may be constructed as in Fig. 142. 


2 мӯ: 
8=4 + 4 а right-angled triangle Vio 
may be constructed as in Fig. 143 " 
10—9 + 1 а right-angled triangle t 3 


may be constructed asin Fig. 144. Fic. 142, Fic. 144. 
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: Method (2) The number whose гоо! is to be found may 
be expressed as the difference of two square numbers also. 
12216 —4. Hence a right-angled triangle 
may be constructed with the hypotenuse measuring 
4 units and one of its sides measuring 2 units. 
Then third sidé must be V 16 — 4 or Vi2. (Vide 
fig. M5). ^ МАЛ: А 
The general method is based оп this 
relation :— 3 | : 


Эс» унш _ 


Fic. 145. 2 2 4 


T (а) Draw a line AB equal to Ei units. On AB des- 


cribe a semi-circle. — With A as centre 
| | n 3. 


and a radius equal to 2) Ў units des- 
_ cribe an arc cutting the semi-circle 
аё P. Join PB. Measure the angle | 
ES c АРВ. It is 90° (for an angle in a semi- 
circle is a right angle which may be learned by varying 
the position of the point P on the circumference and 
measuring the z APB in each case). 
AP? + PB? = AB? 
2 РВ? = AB? — AP? 


ey Cg as ep) CP te 


узу ndi. 1446, 5 


2 2 2 
E ymn-iv^tes—41 n--l—nm--1N 2n Quer. 3 
Өс ЛИН: 
Pay ee ee 


If we measure PB, its length will give the square root 
of the given number. : | | 
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Model No.\(13). Find V7 by the above method. 
Jedi 7-1 я-1 7-1 


Here n = 7 E a жий >... 2 эдк AN 


Describe a cirele' on a finite straight line 4 cm. long as 
diameter. With one extremity as centre and a radius of 
3 cm. describe an arc cutting the former circle. Join the 
other extremity to the point of intersection and measure 
it. It will be found to be 2:6. 


л У7--2-6 graphically. 


(&) Describe a circle with О as centre and 


n+ i 
Рн 


units as radius. | 
Draw any diameter AB. From OB. P 


or OA cut off a length ON ae ie : 

units. From N draw NP perpendicular A o- [N B 
to AB meeting- the circle at P. Then з 

PN — Мн. ; | Pic. 147. 


For PN? + ON? = ОР?, г 
55 PN? — = pP ON?, 


24-1 n — 1 
(92-05) 
^ РМ = уя. | 

Model No. (14) Find ,7 by the above method. 


; : : 7 1 
Describe with О as centre and a radius of cm. ог4 ст. a 


2 
circle. Draw AB a diameter.- Cut off along OB, ON = МЭ cm. 
or 3 cm. Draw NP perpendicular to AB p 
meeting the circumference at P. PN when 
measured will give the root of 7. 
The above method may be generalized. 
Then the above formula is а particular case of 
the still more general form. A O* i2 B 
dac n— m | Байж рм 
2 СЭ 2 ) шэн Fic. 148. 
n? --m?--2nwx "--m*—2nm 4 
for ——————————— — Я = YI" = 71771 


56 ELEMENTARY MATHEMATICS. [CHAP. 


In the previous construction AO may be made equal to 


n+ m n — т 


, ON equal to Then PN will þe equal to V nin. 


72 m n m. 


| Now AN = AO + ON = 2 + 5 
= p=" OE A n (1) 


nm n-""n 


^U and NB = OB. — ON = 


(Figure 148 is inaccurate. Imagine O is at the centre of the 
semicircle and PN is farther away as in Fig. 147). 
Thus if AN represents > units, BN m units, PN re- 


presents V mn units. This aspect enables us to find the 
square root of numbers geometrically thus :— | | 
Model No. (15). Find y 10 by this method. 


Find the factors of 10; say 5 and 2. Draw a line ANB = 7 cm. 
such that AN = 5cm. Then NB must be 2cm. Describe a semi- 
circle on AB or 7 ст. as diameter. From N draw NP at right angles 


to AB meeting the circle atP. Then NP— V 10. 
For PN? = OP? — ON? = OA? — ON? = (OA + ON) (OA — ON). 
— AN (OB — ON). 
= AN. NB. 
== 5.2. 
oP NSS т. 
PN when measured will be found to be 3°2 in which:is the square 
root of 10. 


22144, Approximations in Square root. 

When z digits in the square root of a number containing 
2x — 1 digits have been obtained by evolution, » — 1 more 
digits can be obtained by ordinary division. 


Let N be the number and a the part of the square root containing 
n digits followed by z — 1 cyphers and ? the part containing z — 1 
digits yet to be obtained. 
Then N = (a+ 2)? = a? -+ 2a? + p’. 
N= а®== 2ap --?. 
N кел а? 2 
б ОУ eon" 
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P contains м — 1 digits. .. 215 not greater than 107571 .. 5? is 
not greater than 10?" ^? and a is not less than 102772 2, 24 is not 
02% -2 
2-10?" — 2` 


2 
less than 2.10 2772 .. E can never be greater than ze. 


2a 


must ре а proper fraction. Hence if a? is subtracted from N and 
the remainder divided by 2a the integral part of.the quotient: will 
be 5. 


Model No. (16) Extract the square root of 7656425001. 


Ordinary method Division at the end. 
a үи 
64 | 64 AW 
1256 167(1256 
| 1169 . 
1745|8742 8742 | 17458742 .. 87501 nearly. 
8725 | 18725 
1750011175001 | 178 Ж |17 
75001 : | 18 


The five figures of the square root are 2 п — 1 digits. 
Hence x = 3. So when 3 figures have been got by the 
extraction ‘of the square root n —1 i.e. two more figures 
can be got by contracted division. 

Model No. (17) Extract the square root of 3 to 5 places 
of decimals. 

The integral part of the root contains one figure. The 
answer should contain 6 figures and for approximation 1 
figure more should be obtained. Hence obtain 4 figures by 
extraction of root and 3 more figures by contracted division. 


de а 
1 
2712-00 i ee 
1 89 
34311100 2. the required answer is 173205. 
1029 
349 217100 
ЁЛ 
176 
173 
DEC. 
3. 


—— 
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Model No. (18) Extract the, square root of 1:005. 
(1 + х) == 1 + 3x when x is a very ‘small fractiotv 
compared with 1. 


vi 1-005 = (1 `005)# == (1 + *005)? = 1 + # of 05 = 1:0025. 


Verification by ordinary Method 


` 200215000 | ; 
| 4004 Answer == 1:0025 correct to four places... 
2004499600 
80176 — 
2004891942400 
1804401 


Model No. (19) Extract the square root of 102 
102 
102 agr (1:02). 
г. М 102 = V100 (1°02) = 10 V 1:02 = 10 (1 + :02)5. 
= 10 (1 +4 X :02). 
e 32 = 10 (1 + °01) = 101. 
Thus N = 100 + 2, i.e. N = 2? + 2 per cent. of p”. 
c. VN = 10+ 71, i.e. VN = + 1 percent. of p 
Ї8 general if N = 2° + x per cent. of 2? 


E NI Эр per cent. of Р. 


Model No. (20) Extract the square root of 626 


626 == 625 + 1 = 625 + :2 per cent. of 625 (roughly) 
2. V626 = 25-11 per cent. of. 25. 


25:025 approximately. 


— 


L— 


Model No.(21) Extract the square root of 96 
96 — 100 — 4 per cent. of 100. 


У96-- 10 — 2 рег cent. of 10 = 9:8 o 


XXII] MODEL PROBLEMS ON SQUARE ROOT. 59 


Model No. (22) The diagonal of a square field is 100 
Me Find its side to the nearest foot. 


X 


Lei a side be x ft. Then x? + x? = (300)2: 
2. 2x? — 90000. 
24 x? = 45000. 


DAE AO У 4500 5 


Fic. 149. 


Ч the answer is required to the nearest foot, the root should be 
extracted to get the tenths' place. 


45000-00 Ч 2121 
4 
cA 


Ne = 212 correct to the nedrest foot.. 
844 


sap 5600 
4241 


1359 
Моде! No. (23) Two ships start from a harbour at the 
same instant and sail south and east at the rate of 15 and 
17 miles an hour. How far will they be apart in three hours ? 
Let O be the starting point. S, and S, the B. S 
positions of the shipsatthe end of three hours after 
starting... Then 08, — 3 X 15 = 45 miles and 


OS, =3 X 1729 51 miles (the figure has not 
| been drawn to scale) 


eC(9. 5,)? = 0 5,2 + О 8,2 (Pythagoras). 
= 45° + 51°. 
= 37 (15° + 17?). 
= 9 (225 + 289). S, 
= 9.514 = 4626. Fic. 150. 


2. 5, 5, = У 4626 = 68:01 miles = 68 miles nearly. 
Мой, _45° is got thus easily 4.5 — 20, then add the digits 25 to 
the right ; the result — 2025, 
51? = (50 + 1)? = 2500 + 100 + 1 = 2601. 
Also 4626 = 4900 — 274 — 4900 — 6 per cent. of 4900 roughly. 
2. V4626 = 70 — 3 per cent. of 70 = 70 - 2:1] = 68 miles 
roughly. 


P М 
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Model No. (24) A zinc shed is in the form shown in the 
accompanying figure and supported on iron posts each 8 ft. 
high. The height of the highest point of the shed above 
£he ground is 14 ft. and the breadth of the shed is 35 ft. | 
Find the length of the slope of the shed. 

In the rightangled triangle SLM, 
SL? = SM? + LM*. 
ExB^el- (17%)° 


== 30 F x 
Eurus эв 
= 4 Seu" 4 5 
1369 37 
SLs == Jee er UR 185 ft. Fic. 151. 


Note.—LM = 3 the breadth of the shed. 
SM = the height of S — the 
height of M or L = 14—8 = 6 ft. - 
Exercise XXII (B). 


. ;Find the square root of :— 


> 1. 441. 10.. 259295 19: 4.923546 
2. 676. г 11:050784. 20. 40972801. 
3. 1024. 12. 8464. 2]. 64032004. 
Е 15021: 13. 9801. 22. 89321401. 
5. 1849. 14. 11025. 23. 259371023: 
б^. 2208. 15. 96169. 24. 2127423376. 
1619436. 16: 231361. 25. 9999400009. 
8. 3969. 17.:7393129; 
9. 4701. 18. 644809. 

Find the square root of the following decimals :— 
26. 96:6289. 32. 18:326961. 
27. 185761. 33. 4096-640025. 
28: 25:5025; 34. 4097:25449604. 
29. 10962721. 35. +000049014001. 
30. 36-58193289. 36. 65035031:2249. 


31. :00465124. 
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Find the square root of the following correct to three 


places of decimals :— 


37: 68: 41. 10. 45. 221736. 49. 144-08 
38,59. 42, 34. 46. 05. 50. 0:678 
JU E 43. 8°76. Tq CHEM S1. 335-3 
40. 8. 44. 11:25. 48. ·16. 52. 1000. 
Find the square root of :— 
33. 124. 56. 41201 59. 12310649. 
34... 183. 57. Eze 60. y 21452363. 
55. 1234. 58. 3722, 
Find correct to three places of decimals, the square root. 
of :— 
1 8 13 3 1 
61. Л 62. 9° 63. 57 64. nt 65. 0-3" 
48 
66. 0-83 


Find the square root of the following 
evolution and partly contracted division :— 


using partly 


67. :0864 to six places of decimals. 
68. 1433:8905 to four places of decimals. * 
7 
69. 17 to four places of decimals. 
70. V38-08765 to six places of decimals. 
Evaluate the following correct to four places of 
decimals :— 
9 42 2+V3 
73: Sey Fak 76. UE TERN zs 
V3 5V7 M. 2..V3 
2 1 лата 
72.” —=: 77 AMI oct : 3+ V2 
4V 5 4V3 BA EAE JE 
73. AE 78. .- ET aged 10 
К-и? f 2907 5 7722-2133 
205 79 V5-- V3 
à V15 VOLV2 84. SLAP 
# 543 бозе. 28 КЖ 
SM T2 eon 


-(à V108 + У192 — V147 + V300 — 
‚© М5000 — V 2592 + V578 — V 50.- 


V75. 
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“ Find the fourth root of :— 


85. 194481. , 86. 418161601. 
Find the fourth root, to four significant digits of :— 
Ae 184.980. x 88. 2241-968. 


Write down approximations to the square roots of :— 
89. 1525, the nearest square number being 1521, 


50112000, ,, b , ЛОЗЕ 
2201 3080, |» Э ох 
9020, |», b 5 024. 
85,3300, «^ PEEN „2304. 
"E oL o, bx. EDU 
BE43596, - 7 A NE , 3600. 
96. 300, 5 7 СОВ 


97. Find the third side of the following right-angled | 
triangles, the other two sides being given and each side 
y every triangle being a commensurable quantity : (а) 60, 

‚ (фу 27, 36; (c) 42, 708 te) 96, 40 ; (e) 42, (ieee, 
E Eo 100, 28; (7) 625, 600 апа (7) 112, 384. 

п? — 1, 22, n? +1 are the sides of a right-angled 
2 This formula сап be used to find various sets 
.of values for the sides of a right-angled triangle. With the 
help of the formula, find the lengths of the other two sides, 
the lengths of the hypotenuse being (а) 1765, (б) 226, 
(0) 730, (d) 2305, (e) 2501, (f) 3601 and (2) 2602. 

99. If a and are two consecutive numbers whose sum 
ds 'equal to 2? where x is an odd number, show by giving 
different values to z, that a, 6 and z units are the lengths 
of the sides of a right-angled triangle. 

4100. The length of a rectangular field is 78 yds. and 
"breadth 24 yds. Find the length of its diagonal. Cuw ede © 

101. The adjacent sides of a rectangular, field are} 
9999 yds. and 200 yds. Find the length of a diagonal. \ 

102. The adjacent sides of a'rectangular field are in the 
“ratio of 3:4, The length of the diagonal is 2005 yds. 
1 Find the sides of the field. 

103. "The adjacent sides of a rectangular Seld are in the 


EX! i 
SW. а 
тый. 
^ 
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Tatio of 12: 5. The length of the diagonal is 1352 km. 
Find the sides of the field. | 
^ 104. The area of a square field is 2 acres. Find the 
length of its side to the nearest yard. 
105. 'The area of a square field is 15 acres. Find the 
length of its side to the nearest yard. 


106. In the formula d = v/? + 62 when d = 1370, Use 
1368, find 6; if d = 3364, 6 = 116, find /. 

. 107. /Тїе area of a rectangular field is 3 acres 484 sq 

C rds. If the length is three times the breadth, find the 

. dimensions of the field. 

108. The area of a rectangular field is 5 hectares 
14 ares. If the length is ten times the breadth, find the 
dimensions of the field to the nearest metre. 

E 109. A vertical flag staff is 35 ft. long. If aguy rope is 

ч А 
secured to the ground ata point 21 ft. from the pole and 
fastened to the pole at a point 7 ft. below the top, what 
length of rope is required ? 

к. 110. The owner of a rectangular field 75 yds. х 35 yds. 
exchanges it for a square field and Rs. 40, an acre being 
-worth Rs. 484. What is the length of the square field ? 

111. The sides of a rectangle are 5:43 km. and 3:28 km. 
Find to the nearest metre the side and diagonal of a square 
of equal area. 

112. Solve the Ks equations :— 

612: 22506 
(а) HR. peu ( б) 15655 К (©) 

44) 99: x : x: 396. 

З13, 402) Find a mean proportional between 16 and 49. 


x:100 : 04:25 


10) Ро. do. 11 and 176, 
_ (c) Work out (а) geometrically. 
(4) Do. (0) do. 


114. "The areas of two square buhks are in the ratio of 
89376: 126025. Find the ratio of their sides. 
- 115. The areas of two similar rectilineal figures аге in 
the ratio of the squares of their sides. Find the ratio of d 


ла 


M 
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the corresponding sides of (a) two similar triangles of areas 
of 169 sq. ft. and 144 sq. ft. respectively ; (0) two similar 
parallelograms оѓ areas 5625 sq. ft. and. 1225. sq. ft. Я 
(с) two simiiar pentagons of areas 11025 ва. ft. and 7921 
sq. ft. respectively ; (4) two similar octagons of areas, 
93636 sq. ft. and 11664 sq. ft. : 

116. The side of a square is 13 inches. The middle 
points of the sides of the square are joined in order. ‘The 
middle points of the sides of the figure so formed are joined 
again and so оп. If this is done 4 times, find the side of. 
the square formed last. 

117. А body dropped from above .descends s ft. ino £ 
seconds, s and / being connected by the relation s = 4 gt? 
where g — 32:2. Find in what time it would descend 
(а) 1516:9 ft. and (4) 2084 ft. (Answer to the nearest 
second. ® 

118. The marks of three candidates in an examination 
are such that the ratio of the marks of the first candidate to 
those of the second is the same as the ratio of the marks of 
the second to those of the third. The marks of the first and 
third are 64 and 36. What marks were obtained by the 
second boy ? 4 

119. The time of oscillation of a simple pendulum varies 
as the square root of the length of the pendulum. If the 
lengths of two pendulums be 98 cms. and 87 cms., compare 
the times of their oscillations. 


. 120. In the formula T = 2z V 1/g, find T CE жа, 


wee = 85 cms., е — 981 cm. per sec. per sec. 


121. Two sources of light, whose candle powers are 
c, and c, placed at distances d, and d, from a screen, iilumi- 
nate it to the same degree. Then the relation connecting 


do (D 7 3 | 
these quantities is —®==-®. Find d, ifc:c, :: 3:4 and 


ба di? 
d, == 85 emi | | 
122. "The area ofa triangle whose sides are a, 6 арас 
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` is given by the formula, V s(s — a) (s — 6) (s — с) where ; kate 
а4+ 6 4 с 
a, 
unit when a = 85 units, 6 = 35 units and с — 110 units. 
123. The area of a quadrilateral inscribed іп a circle is 
{ус —- a) (s — b) (s — с) (s — d)" where 28--а4--6-с + 4 
and a, 2, c and @ are the lengths of the sides of the quadri- 
lateral. Find the area of the quadrilateral:when g — 55, 
b= 75, c = 40 and d = 60 units. 
124. Given an altitude of an equilateral triangle of side 


Find the area of a triangle to the nearest sq. 


эн 


| a is z a, find the side given that the area — 178 sq. in. 


(Answer to two decimal places.) 

125. The following are the two formula giving the 
velocity of flow (V ft. per second) and quantity (O ft. per 
second) of discharge of water in pipes of diameter (d) 
inches, whose hydraulic gradient is s:— 


V = 39 Vas | | 
ae d2 : Find Q if d= 122”, SSeS tty and 
EO T V т = 3:1416. 


126. The discharge of an escape weir of a tank is given 
by the formula Q = 3:1 4/ V% where О cubic feet is the 
quantity of discharge per second, / — length of weir in ft. 
and Z height of water in ft. above the surface weir wall. 
Find the discharge per hour if / — 62 ft. and 5—3 ft. 


4227. Evaluate > from the relation Rs. 375 (24: 
_ = Rs. 421-5-71. 

128. А ladder is 5 ft. from the foot of a wall and rests 
on it at a point 12 ft. above the bottom of the floor. If 
the top of the ladder slips through 3 feet, find by what 
distance the bottom of the ladder has gone farther from 

. the wall. 

129. The projection of а triangular cardboard on the 

floor is an equilateral triangle of side 18^. If the per- 


. bendieulars from the corners of the cardboard on the floor 
5 
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be 20", 18" and 16", find the sides of the triangular card- 
board. | 
130. If a rectangular block of wood is a” X pe с", 
Brow that the diagonal joining any two opposite corners 
of the cuboid = Va? Е 22 + с. Find the length of the 
diagonal if a = 8", = 6" and c = 4". Find the length | 
of the diagonal of a cube of side 12”. 

131. The total surface of a cube is 216 sq. inches. 
Find its edge and also the volume of the cube. 


132. (a) Given V 5 — 2:236, find the square root of 8000. 


| i). V3c s < 972. 
133. (4) ,, 43— 1-442, find 9192. 
(à) ,, 99 2:08 find 576. 


134. Find graphically the square root of (1) V5, (2) V6, 
(3) V7 and (4) V12 (a) by constructing a series of right- 
angled triangles in each case (2) by constructing only one 
right-angled triangle and (c) by the method of drawing an 
ordinate in a semi-circle. 

135. The height to which waves near a dam will rise 
above the normal surface of water in a lake is given by 
the formula 4—2:5-- 1:5 VF — YF where / is the 
height of water in ft. and F the fetch in miles, i.e. the 
longest straight length from the dam face of the water 
surface exposed to the wind. Find 4 if F == 3:87 miles. 

. 136. "The intensity of normal pressure P upon a circular 


_ or square surface of small area perpendicular to tHe 


direction of an artificial air current is given by the formula 
Р —:0027 V? where V is the velocity of wind in miles, 


per hour and P is the pressure. If P — 276481, find V. 


БОР 
137. P— pa gives the weight P in-tons that a 


+47) 


column of length 7” and least diameter d” can safely tax 
its cross-sectional area being A square inches, f, being the 
safe stress allowed per square inch in tons and c a constant 
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differing with the material of the column. Evaluate Zif A 
E 144, 7. — 9, c — tap /, = 6 and P = 173. 

«128. The area of a tennis field is 3200 Sq. ft. The 
length is twice the breadth. Ifa margin of 10 ft. is left at 


the sides and 20 ft. at the ends, find what length of fencing - 


would be required ? 

139. А number of soldiers are drawn up into a solid 
square. From this square 484 men are taken away from 
the centre. If itis 5 deep find the number of soldiers in the 
back and front rows. 

140. The span of a hipped roof is 14 ft. The rise of the 
roofis 4 ft. 8 in. Find the length of common rafters and 
also the hip rafters. 


Common Rafter 
4 AK Hin 
Paa- 4 Rafter 


Figs 152; 
: Fic. 153. 


141. The semi-perimeter of an ellipse whose axes are 
a? + $2 Л 
2а апа 26 18 т m T approximately. Supposing the 


earth is a prolate spheroid whose equatorial radius i 
20923600 ft. and its polar radius 6 is 20853616 ft., find the 


length of a meridian in miles to the nearest ten, assuming | 


HI 3:14159. 


142. Graham’s law of diffusion states that the velocities _ 


of molecules of different gases at a given temperature are 
inversely proportional to the square roots of the densities 
of tke respective gases. Compare the velocities of 
molecules of hydrogen and carbonic acid gas if their densities 


relative to that of air are 23 апа 1:529, 


+ 143. Find m to three decimal places in the formulá 
£g = n?i if о = 980:22 and Z == 99-319 cm. 
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144. The safe load a beam сап carry is directly 
proportional to the breadth of the beam, to the square of its 
depth and inversely proportional to the length of the beam 


and is given by the formula W — єє where б and d ате in 


inches, L is in feet and W in cwt. What depth of beam 
20 ft. long and 12 in. broad is required so that it may 
support a safe load of 86:4 cwts. 

_ 145. `А company of sepoys 990 strong is to be nee 
into the largest possible square. What is the number 
in the side- ‘of the square ? .How many men are left 
over? 

146. Find the length of wire required to enclose a square 
fawn of area 2 acres. (Answer to the nearest yard.) 

147.: From a rectangular piece of brass sheet, the 
largest square piece is cut off. The areas of the square - 
piece and the remaining rectangle are 1497:69 sq. cm. and 
2310: -3989 sq.cm. Find the dimensions of the rectangular 
metal sheet. 

148. Three square silver sheets of sides 5 ft. 6 in., 4 ft. 
8 in., and 8 ft. 9 in. respectively are melted and cast into 
one silver square sheet of the same thickness. What must 
be the side of the square correct to an inch ? 

Еа ОА gentleman owns three square plots of land of 
sides 4000, 4500, and 5000 yds. in three different places. He 
- sells away these plots and buys one square plot equal in 
area to these three. Find, graphically, the length of a side 
of the new square plot purchased. Calculate its length and 
"verify your answer. 

150.. ‘There is a square of side 440 yds. What should 
be the. dimensions of a rectangle equal in’ area to the 
“square? How many. solutions are possible? Which of 
these has the least perimeter 2 

151. In a garden there are as many trees in a row as 
"there are rows in the garden. The number of trees in the 
garden is 3481. Find the number of rows in it. 
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uare number. Find it. 

. 153. A party of pilgrims set out Ps Thirupathy and each 

Bile сіка doles out 1 pie to each beggar. There are six 
times as many beggars as there are pilgrims in the party. 
The total money distributed to beggars is Rs. 78-2-0. 
Find the number of pilgrims. 

154. Ona railway incline the vertical rise is 1 ft. for 
every 500 ft. (horizontal). What is the length of the incline 
for each 500 ft. (horizontal)? Use the method ОЁ approxi- 
mations to find your answer. 

_ 455. Inan incline a vertical rise of 2 ft. occurs in every 
1000 ft. (horizontal). What is the length of the incline ifthe 
rise is 4 ft. ? 

156. In the seventh century of the Christian era there 
was a leap year. The number represented by it was also a 
square number. Find the number. ‘ 

157. The area of a circle of radius 7 — пу? where т = 

peu. Find the radius of a circle whose area is 
8000 sq. cms. (to the nearest millimetre). | 


E. In the twentieth century PISA is a year which is a 


e 158. Find the radius of a circle whose area is 100 sq. ft. 
with the datum in Question 157. (Answer to the nearest 
inch.) 


159. The co-ordinates of a point are 99, 20. Find its 
distance from the origin. 

160. 'fhelength /of the straight line joining two points 
whose co-ordinates are (x,, уу), (x4, Y2), is given by the 
formula / — V (ж, — x3)? + (y, — у,)2. Use this formula 
to find the length of the line joining (30, 42) and (54, 49). 


CHAPTER XXIII. 


COMPOUND INTEREST. 


145. If a sum is lent at a certain rate of interest for a 
number of years without any condition regarding the 
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payment of interest, then the principal and the interest 
remain the same for every year. For example, if Rs. 100 
is lent for three years at 5 per cent., the principal remains , 
the same each of these three years and the interest charged : 
every year is Rs. 5 so that the money, if repaid at the end 
of three years, will amount to Rs. 115. 


But suppose Rs. 100 is invested in a bank at 5 per cent. 
The bankers, before they receive the sum, ascertain 
whether it is to be placed in the current account or fixed 
deposit account and if it is the latter how long it is to run 
whether for a year or for six months. If it is taken as a 
fixed deposit for a year the interest will be added to the 
principal at the end of a year from the date of investment 
and the amount of Rs. 105 will be ready for payment to the 
_ deposit holder. If the deposit is however renewed and the 
interest is not withdrawn, the amount of the deposit for the 
second year is Rs. 105. At the end of the second year, the 
deposit holder is entitled to get Rs. 105 + the interest on 
| 105 w 5 хо. 

100 
or Rs. 110-4-0. If the deposit holder again renews the 
deposit for a year and does not withdraw any portion of 


Rs. 105 for one year at 5 per cent., i.e. 105 ын 


the interest or of the amount, he gets at the end of the 
third year Rs. 1104 and the interest thereon x one year, 
1107 ^X 1 X 5, T сн 
1 Аск 1 

e., 1104 100 r 1104+ · P ae 1 + 
441 8820 + 441 9261. 
барын” ОРИСИ ee 19-9 

80 or 80 4: 80 i.e., Rs. 115-12-2. 


This method of calculating interest in which the principal 


for each year is the amount at the end of the previous 
year is called the compound interest system. It is clear 
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that the compound interest should be greater than 
the simple interest for the same principal, time and 


rate, 


Model No. (1) Find the compound interest on Rs. 450 


T at 61 per cent. per annum for three years. 


Method (I) Decimal system. 


x 
450:0 | 0 — Principal for the first year. 
Cd 6:25 
2700:0 | 0 РКЕ 
90-010 Interest for one year = үр, 
22:5 10 
2812:5 |0 
b. 25:125 = Interest for the first year. 
ДЫ: А | 
y x 
478:1 | 25 = Principal for the second year. 
6:25 
2868:7 | 5 
95:6 | 2 
23:9-14 
2988:2 | 8 
-. 29:883 — Interest for the second year. 
478:125 
х 
508:0 me =: Principal for the third year. 
30480 |5 | 
101:6 | 0 
128410 
3175:0 | 5 
^» 31:751 — Interest for the third year. 
508: 008 
Rs. 539-759 — Amount at the end of the third year. 
|| 450 = Original principal. , 
Rs. ars — Compound interest. 
As. 12:144 . 
he 
Ps. -1723 Te R$89-12-2. 


N.B.—It is enough if each sum of money is worked correct to 


[CHAP. 
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three places of decimals. By a rough estimate it is seen that the 


integral portion of the interest Hence 


450 X 6:25 
100 


Therefore the numerator should be worked correct to one place of 


contains two figures. 


should be evaluated to the first five significant figures. 


decimals as the denominator is 100 or the following method may be 


adopted :— 


. 6:25 
100 


the result evaluated correct to three decimal places. 


= `0625, the multiplier at each stage may be ‘0625 and 


— Principal for the first vear. 


478-125 


28:687 
"956 
“239 

29:882 

478:125 


== Interest fer the first year. 


— Principal for the second year. 


— Interest for the second year. 


508:007 | 8 

508:007 

"7 380480 

1:016 

4 254 

31:750 

___508-008 

' 539-758 
450 


— Principal for the third year. 


8 
0°0625 


н> 


0 
0 E 
4. — Interest for the third year. 


4 == Amount at the end of the third year. 
— Original principal. 


Rs. 
As. 


Ps. 


— Compound interest for three years. 


-. compound interest = Rs. 89-12-2. 


Ж d ac 
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. Method II— 


КЕ ae R Nv Art. 74) 
= (а) By formula A— P b 1-Г w) лә 74 
а 425 
Amount cs 450 4 1+ 24 As — 450 ( in 
3 | 4:259 
1 =40(14 5 | -4я(5р) 
5 = 450 (1:0625)?. 


It is clear, by forming a rough estimate of the answer, that 
there are three figures in the integral portion of the result [for 450 
X (01)? = 450 X 1:3 = 585]. То give the answer correct to the 
| nearest pie, we must find the answer correct to three decimal places. 


Ме must evaluate the answer to six significant figures. 


i.e., 450 X (1:0625)? must be worked out correct to three places 


of decimals. 


n 


“+ (1:0625)? must be worked out correct to 6 places of decimals. 


Bor: (Р 0625)* is to be multiplied by 450 which lies between 
100 апа 1000. 


: х - х 
1*062500 | 0 "à 119:946| 30 
1:0625 БЭХ 4-5 
“1:062500 | 0 479:785| 2 
63750 | 0 59:973| 2. 
2125 | 0 539:758| 4 
891 9ч 450 
1:128906 | 3 Rs. 89:758 
.1:0625 16 
^ 67734 4 12 
2257 |8 
x ла Ps. 1:536 Rs. 89-122. 
1:199463 | 0 3 


» 450 X 1:1994630 = 4-50 X 119:94630. 
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Method II (4) Ву the method of vulgar fractions 


4913 2210850 
eS (1 ve imo) 35 450 42) = 4x 23 oU. 

4096 Ухаа С 539-12-1 22 
16285 | 8736 

ман 8152. _ Нь, 539-12-2 to the 

ee a nearest pie. 
“3106 6528 |». compound Interest 
16 4096 reqtired. 


.2432 = Rs. 89-12-2 


Method III (The simp'est of all) 


m 6 per cent. — 2, divide the principalat the beginning of each. 


year Бу 16. The quotient is the interest. This is left as an exercise 
to the student. 


74 
146. How the formula Р (1 + A — A is derived. 


On 100 for 1 year the interest is 7. 


5 
d fer do. 1007 


”, Re. 1 amounts to Rs. (1 = 100) at the end of one year. 


100 
e do. 1 à 

p о P( + im) do 
it P -+ ino) is the principal for the second year. 


As before 1 amounts to (1 Es at the end of the year. 


о. 
enl 
e TER (1 + np amounts to P (1 -+ 166) (1 = 100) 


2 
orto Р (1 EE at the end of the year. 


(0 


This is the amount at the end of the second year and: 
consequently the principal for the third year. 


PEES - 
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As before 1 amounts to (1 + 1 - at the end of the third year. 


13 Р (1 К ie) amounts to P (1 Е E (1 a 10) 


3 
Sorto Р (1 - T at the end of the third year. 


` 


In general P amounts to. P (1 -+ Хар, at the end of the z/ 


year. 


Model No. (2) What principal will amount to 


Rs. 521-8-0 at 12 per cent. per annum compound interest in. 
two years ? 


| 
100 РДЕ = 521-5 
12 | 521:5 
ee ET == 2 | rage = -———— тш - - 7 
Р (1 P 20) 5215. | 4 Pe DLL = Rs, 415-11-10 


The answer is to be obtained correct to three decimal 
fimeures and there are three figures in the integral part. 
Hence the result is to be evaluated to six significant figures, 
i.e., seven figures should be got in the quotient. 


415:7367 
use) gos 


~~ 19740 

12544 Rs. 415:737 is the answer. 
62720 737 
pum 16 
9240 qoi 


11:792 
8781 12 


4 —— — 
A 9:504 
“83 ^ the answer is Rs. 415-11-10. 
75 
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Model No. (3) Find what Rs. 600 wil amount to at 6 
рег cent. per annum in a dy interest payable every six 
months. | 


Rate for six months — 3 per cent. and there are two periods of 
:six months in one year. 


/ 3 \*° 
Hence according to the formula, A = P( 1 а) : 


= 600 (1:03)2. 

— 600 x 1:0609. 

— Rs. 636: 54. | 
— Rs. 636-8-8 nearly. 


Model No.(4) Find the difference between the simple 
and compound interest on Rs. 2,500 for two years at 103 per 
cent. per annum. jo 


| 2 
Method (1) Compound interest = Р (1 + Өр 


10° c. 
— 2500 ( 1+ 75 2500. 
— 2500 (1:105)? — 2500. :5625) -563 
= 2500 X 1:221025 — 2500. 16 | 16 
= 25 & 122-1025 — 2500. As. 9:0000| 9:008 
— 3052:5625 — 2500. 12 
— 552:5625. Ps. `096 
е à DEPS00 x 2x 21.— 
Simple interest = ТОС 525. 


°. the difference = Rs. 27:5625 = Rs. 27-9-0 nearly. 


Method (2) Difference of interests = the difference of 
the amounts. 


Y: Hose or 10°5 x 10°5 
Er (1 NEA C (1 F 100) | “2230 Ыз О, 
w л | |= 25x 1:05 X 1:05. 
( + 166 + 1008) Р(1 ub iE (1 + *0025 + -1). 
COPS = 25 X 11025. 
10000” — 27:5625 = Rs. 27.9-0 


Answer. 
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~ Mode! Хо. (5) I borrow Rs. 1,000 at 9 per cent. at 
— compound interest on condition that I should pay back 
BER s. 300 at the end of each year. What does the last 
instalment amount to ? 

— Method (1) 


Pi 1000 — Principal for the first year. 
* | 90:00 = Interest for the first year. 
„С. 1090 = Amount due at end of the first year. 
—— Deduct 300 = Paid at the end of the first year. 
5 790 = Amount due at the beginning of the second year.. 
23 9 
x 
6 71:10 = Interest for the second year. 
| 790 { | 
861:1 Amount due at the end of the second year. 


Deduct 300 = Paid at the end of the second year. 


7561:1 Amount due at the beginning of the third year.. 
9 
50:499 == Interest for the third year. 
SOUI MIS 
611:599 = Amount at the end of the third year. 
- Deduct 300 n^ 
4 311: xe = Amount due at the beginning of the fourth year.. 
» 
28: 223 
or 28°044 = Interest for the fourth year. 
311:599 
| .339:643 = Amount due at the end of the fourth year. 
- Deduct 3087 oA 5 Ул | 
| | 39:643 = Amount due at the beginning of the fifth year 
9 
3:56787 == Intrest for the fifth year. 
39:643 
43:21087 == Amount due at the end of the fifth year. This. 
is the last instalment. 
Rs. 43:211 | 
16 2. the required answer is Rs. 43-3-5. 
As. 3:376 
12 
Ps. 4:512 


Method (2). 


Let Rs. x be the last instalment paid. 
| It is obvious that a debt of Rs. 1000 will be хасан in not lessthan 
З years, at the rate of Rs. 300 a year even if the interest is not taken. 
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-into consideration. If simple interest is reckoned, 1000 in 4 years 
amounts to Rs. 1,360 ; at the rate of Rs. 300 per year it will take not 


„less than 5 years. 
1000 in 5 years at 9 per cent. per annum will amount to 


9 5 
Rs. 1,000 (1 + 100 
Also 300 paid at the end of the first year will amount to 
300 (1 -Б 2 at the end of the fifth year. 
Similarly 300 paid at the end of the second year will amount to 


9 E 
300 (1 + 160 at the end of the fifth year. 


» 300 paid at the end ofthe third year will amotint to 
2 
300 (1 uE oo) at the end of the fifth year. . 
300 paid at the end of the fourth year will amount to 


300 (1 z =) at the end of the fifth year. 


э? 


ie x paid at the end of the;fifth year will amount to x only. 
** both these arrangements are equally profitable, 


3000 (1 + 100) = зоо E xo) + 300 (1 + о 
300 (1 B: e + 300 (1 Ze i) + x. 


— 300 (1 4- 100). НА 300 (1 + + 


wi 
300 (1 ас ix) E 300 (1 т 10) -- 300 
— 300 4- x. 


G+ rho) 18 ue, 


: sb vus) td 
5 
е 1000 ( 1 d 10): uo — 300 СЕ ыг — 300 + (x — 300) 


— 300 3 


х 


100° 
9x 
«^ 90 (1:09)5 = 300 (1:09)*. — 300 + 100 ^ 27. 
9x 5 
гч, о 2032 
100 210 (1:09) Э27: 
9x 
— 100 — 323:111019 — 327 — -- 3:888981. 
Teu гэ. x 100 a m — 43-2109. 


Same answer as before, 
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Note 1.—This method is based on the principle that if the 
orrower’s payments made on different. dates be allowed to accrue 
with compound interest till the date of the clearing of the final debt 


they must amount to the same sum as the lender would be entitled 


to get had the loan been paid in a lump sum with compound interest. 


Note 2—1 + r + r? +r? + pL 


y? у 
So which may be as- 


"сегѓаіпеа by ordinary division. 


Model No. (6) If a person is to be paid Rs. 100 at the 
end of each year for three years from this date, what sum 
invested now may be regarded as equivalent to all these 
payments compound interest being calculated at the rate 
of 6 per cent. per annum ? 

Method (1) Let the sum that is to be invested be Rs. x. 
It amounts in three years at 6 per cent. to x (1 + wo) 
or x (1:06)? rupees. 

The other arrangement is that Rs. 100 should be paid 
at the end of every year for three years. 

The first payment of 100 (paid at the end of the first 
year) amounts to 100 (1:06)? at the end of the third year; 
the second payment of Rs. 100 (paid at the end of the 
second year) amounts to 100 (1-06) at the end of the third 
year. The third payment is made at the end of the third 
year. 

These instalments amount to 100 (1:06)? + 100 (1:06) + 
100 at the end of the third year. 

According to note (1) the lump sum arrangement should 
be equivalent to the instalments system (with interest in 
each case). 

^ x (1:06)? = 100 (1:06)? + 100 (1:06) + 100. 

x X 1191016 = 100 (1:1236) + 100 (1:06) + 100. 
= 100 x 3°1836 = 318:36. 
318: 36 


* 75 3:491016' 


It is clear that there are three figures in the integral part 
of the quotient. To give the answer to the nearest pie 
the first six significant figures in the quotient should be 


элеш 
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obtained. То evaluate the answer correct to the sixth 
significant figure, we must get seven figures in the quotient. 


267:3012 
lX9X.«X3183600 301 
)Б382032 16 
801568 Аз. 4:816 
714610 со ч. Eu 
“86958 Ps. 9:792 


14 ==. "Rs. 267:301. 


= Rs. 267-4-10. 


Method (2) Find the present worth or value of each 
future payment and add all these present values together. 
Let the present values of the three payments to be made 
at the end of the first, the second and the third years be 
Rs. x, Rs. у and Rs. 2. Then the present lump sum to be 
paidisx Fryt z: 


* бх оа o5 

where x (1 + 05) == 100, "d Ere Pe DA 94:3397. 
6 гү? ; 100 ; 

: (1 "s 100) 100, у = gag == 889997. 


6^2 WO UST MN 
and z E -H 10) == 100. .. 2 = 1-191016 = 83:9619, 


Do Acey-52220/98 8 


— Rs. 267-4-10. 
94: 3397 88:9997 83:9619 
1° 2 8 \1000 1: ¥ 2 38100000 119% 6 7610000000 . 
Ü 954 89888 9528128 · 
460 101120 : 471872 . 
424 89888 357305 
~ 360 11232 114567 
318 10112 107191 
~ 420 1120 77376 
318 1011 7146 
7102 109 ~ 230 | 
95 101 119 
7 8 1H 
M ABE S Gs 107 | 
0 0 Уз Ёс. 
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Exercise XXIII. 


1. Find, to the nearest pie, the amount at compound 

interest on :— 

(a) Rs. 250 for 2 yrs. at 6 per cent. per annum 
interest being payable annually. 

(0) Rs. 4,000 for 24 yrs. at 5 per cent. per annum 
interest being payable annually. 

(c) Rs. 375 for 3 yrs. at 54 per cent. per annum 
interest being payable annually. 

(d) £750 for 2 yrs. at 6 per cent. per annum interest 
being payable annually. | 

(e) Rs. 875 for 23 yrs. at 48 per cent. per annum 
interest being payable annually. 

(£), Rs. 2,500 for 28 yrs. at 8 per cent. per annum 
interest being payable annually. 

(g) Rs. 365-8-6 for 2 yrs. at 74 per cent. per annum 
interest being payable half-yearly. 

(A) Rs. 1,734-13-8 for 9 months at 44 per cent. per 
annum interest being payable quarterly. 

(2) Rs. 3,565-8-0 for 2 yrs. at 31 per cent. per annum 
interest being payable half-yearly. 

2. Find, to the nearest pie, the compound interest on :— 

(a) Rs. 615 for 13 yr. at 8 per cent. per annum 
interest being payable annually. 5 

(0) £800 for 3 yrs. at 5 per cent. per annum interest 
being payable annually. 

(c) Rs. 340-8-0 for 14 yr. at 64 per cent. per annum 
interest being payable half-yearly. 

(4) Rs. 2,000 for 25 yrs. at 10 per cent. per annum 
interest being payable annually. 

(e) Rs. 845-12-6 for 1 yr. at 54 per cent. per annum 
interest being payable quarterly. 

(f) Rs. 1,728 for 4 yrs. at 84 per cent. per annum . 
interest being payable annually. 

(g) Rs. 1,834-5-4 for 2 yrs. at 9 per cent. per annum 
interest being payable annually. | 
6 


NT 
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“3. A certain sum of money amounts to Rs. 405-0-8:4 in 
2 yrs: at 6 per cent. compound interest payable annually. 
Find the sum. 

4. A certain sum of money amounts to Rs. 1,390-1.6 at 
the end of 14 yr. at 8) per cent. per annum compound 
interest payable half-yearly, Find the sum. 

5. A certain sum of money amounts to Rs. 539-10-2-36 
in 24 yrs. at 74 per cent. ber annum compound interest 
payable annually. Find the sum. 

6. By how much will the compound interest on Rs. 1,350 


at 54 per cent. for З years exceed the simple interest on the 


same sum for the same period at the same rate ? 

7. Find the difference between the simple and the 
compound interest on Rs. 850 for ? yrs. at 9 per cent. per 
annum (compound interest payable annually). | 

8. A gentleman invests Rs. 1,000 at the beginning 
Of every year for three years in a bank at 6 per cent. 
рег annum compound interest, with the object of sending 
his son to England to be educated there. If the sum 
accumulated at the end of three years is handed to his 
son for journey to England, find what sum he received from 
the bank to the nearest pie. М 

9. A house is sold for Rs. 12,000 payable in 4 equal 
instalments at intervals of six months, the first instalment 
being paid on the date of the sale of the house. Another 
similar house is sold for Rs. 12,000 on the same day. 
Find what the difference in money values of the two 
transactions will be 13 year hence, reckoning compound 
interest payable yearly at 12 per cent. per annum. 

10. A garden was sold in 1916 for Rs. 45,500... If the 
owner had sold it on the same date in 1919 he. could have 
got for it Rs. 72,500. Rind how much he estimated the 
loss to be in 1919 by his hasty sale, reckoning compound 
interest at 9 per cent. per annum. Ил | 

11. A person lends a sum of Rs. 5,000, on inortgage of 
some machinery and plant worth Rs. 6,000, at 103 per cent. 


a 
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compound interest. The machinery depreciates each year 
at the rate of 5 per cent. of the value at the beginning of 
the year. After 3 years the machinery is sold to clear off 
. the debt. Has the lender gained or lost? Give your 
answer to the nearest pie. | 

12. A borrows Rs. 300 from B at 8 per cent. simple 
interest and immediately lends it at 8 per cent. compound 
interest payable half-yearly. Find how much A gains on 
the transaction at the end of two years. 

13° What sum would amount to Rs. 908-6-6:34 at com- 
pound interest in 3 years if the rate of interest for the first 
year be 54 per cent., for the second year 63 per cent., and 
for the third year 74 per cent. ? | | 

14. "The difference between the simple and compound 
interest on a certain sum for 24 years at 64 per cent. per 
annum is Re. l. Find the sum. 

15. Supposing the population in Bombay States to 
have had a uniform increase of 124 per cent. per annum, 
. calculate the population in 1909 if it was 7,411, 675 in 
1911. 

16. The value of the tea exported in 1916 from India to 
England was £10,095,978. If it increased at a uniform 
rate of 8 per cent. per annum from 1912, find, correct to 
the nearest Z, the value of the tea exported in 1912. 

17. А person invests Rs. 850 at the beginning of each 
year in a certain bank which pays compound interest at 
64 per cent. per annum. Find what his investments will 
have amounted to, at the end of three years. 

18. A person buys a shop worth Rs. 13,450 and pays 
the owner Rs. 10,000 at once, agreeing to pay the rest at the 
end of 24 years. Find how much he will have to pay if 
compound interest is calculated at 9 per cent. per annum. 

I9 "X person borrows a sum of Rs. 750 at 8 per cent. 
compound interest and pays Rs. 125 every half-year. . Find 
what he will have to pay at the end of two years (interest 
is payable every half-year). TA To 
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20. A bungalow and a garden around it cost Rs. 25,000. 
If the value of the bungalow depreciates at 12 per cent. 
per annum and that of the land steadily increases at 
8 per cent. per annum, what will they cost at the end of - 
3 years, the costs of the bungalow and the garden being 
in the proportion of 3:2? 

21. Find at what rate of interest Rs. 345 will amount to 
Rs. 380:3625 in two years at compound interest. 

22. Find at what rate of interest Rs. 800 will amount to 
Rs. 972-405 in two years (interest payable half yearly). 

23. In a.town-planning scheme provision is made for an 
increase of population at a uniform rate of 8 per cent. per 
annum. If the number of houses built be proportional to 
the population, what will be the number of houses at the 
end of four years if there were 1086 houses in a suburb of 
the city prior to its extension ? 

24. Light loses 4 of its intensity at every reflection. 
What fraction of the original intensity remains after the 
seventh reflection ? 

25. А tennis ball let fall from a height rises to 3 of its 
original height after impinging on the ground. If the Бай 
be dropped from a terrace 20 ft. high, find the height of the 
ball above the ground just after the fifth impact. 


20220 К шы formula Ace ep (1 4 баа 


72 
1o) 
fourth quantity, given the other three in the following :— 

(a) Dam Rs. 750, 27:44 ла паа A. 

(6) P — Rs. 8,192, » = 124, п = 34, find A. 

(с) А = Rs. 1,596-8-4, » = 58, x = 3, find P. 

(4) A= Rs. 14,641, > = 10, x = 4, find P. 

() A = Rs. 2,101:346625, P — 1785, ~ = 84, find x.. 

(ЭТА = Rs. 1,900, P. — 1458; y = 111, find z. 

(A A Rs: 9,553:4-0, p - 8790) + = 6, find x. 

(7) P= Rs. 2,000; A = RS 2205 И: 2, find 7: 
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27. A sum is lent at 9 per cent. compound interest for 
two years, interest being payable yearly. If the interest is 
paid half yearly, find what the rate of interest should be so 
that it may amount to the same sum in the same period. 

28. А person expects a profit of Rs. 6,000 at the end of 
three years in a certain business. As he is in urgent need 
of money he borrows money at the rate oí 7 per cent. 
per annum compound interest. What is the sum borrowed 
if his expectation is fulfilled and his capital improved by 
30 per cent. every year (to the nearest rupee) ? 

29. А person. borrows a certain sum of money at 54 
per cent. per annum compound interest and pays it off in 
three equal half-yearly instalments of Rs. 150 each. Find 
the sum borrowed. 

30. A merchant and customer buys a motor car from a 
company for Rs. 20,000 and wishes to pay in four equal 
annual instalments. If compound interest is charged at 
103 per cent. per annum, find what amount is paid every time. 

3l. What should be the rate of compound interest in 
order that а sum of money may double itself in 10: years. 


| Assume = 1:07. 


32. What should be the rate of compound interest in 
order that a sum of money may treble itself in eight years. 


Assume 3 == 1-0596. 


33. The simple interest on a certain sum for 3 years at 
5 per cent. per annum exceeds the compound interest on the 
same sum for the same period at 44 per cent. per annum by 
Rs. 3-3-3. Find the sum. 

34. What sum of money lent out at simple interest at 
7:2 per cent. per annum for 5 years will yield the same 
interest as Rs. 750 lent out at compound interest at 44 per 
cent. per annum for 24 years ? 

35. A sum of money amounts to Rs. 938-3-8 and 
Rs. 985-2-3 at the end of two successive years. What is the 
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rate of interest (compound) ? If the years in question be 
second and third, find the principal. ! | 

36. Divide Rs. 1,210:662 between А and В now so that. 
‘they might get equal sums at the end of the second and third 
years respectively, compound interest being allowed at 6 per 
cent. per annum. | | | | 

37. A fat person who weighs 210 lbs. loses ss Of his 
weight every year owing to a particular diet he is put under 
and some exercise he has been made to take Find what. 
he will weigh at the end of four years. AR 

.38. А person borrows Rs. 190 and agrees to pay off the 
debt in two equal annual instalments of Rs. 100 each or 
four equal half-yearly instalments of Rs. 50 each. Which 
is more profitable to the lender and by how much ? 

39. A merchant buys goods for Rs. 6,000, which do not 
sell for three years. He finds that, at the end of three 
years, a portion of the goods worth Rs. 1,750 gets damaged, 
and sells it only at a loss of 50 per cent. and the remainder 
for Rs. 5,550. Find his loss, money being worth 4 per cént. 
per annum compound interest. 

40. A student buys books worth Rs. 200 (if cash payment 
is made) from a bookseller on condition that he pays 
Rs. 120'at the end of one year and also Rs. 120 at the end 
of two years. . If the bookseller charges compound interest 
at r per cent., show that 

120 120 
1 y 13 m Hone 
2 то) 

4l. A man borrows Rs. 1,000 to be repaid by instal- 
ments, for a marriage and agrees to pay 12 per cent. 
interest on his dues at any time. He pays off Rs. 400 
including interest at the end of each year until the last 
instalment, less than Rs. 400, has to be paid. What is the 
last instalment and the total of the repayments. 

42. The administrators of -a property belonging to the 


two minor sons aged 18 and 15 years, of a deceased 
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gentleman gave to the elder son a sum of Rs. 7,200 at the 
beginning of his ninteenth year and the younger, three 
equal sums. at the end of his l6th, l7th and 18th year. 
If 9 per cent. per annum compound interest was reckoned 
and if the amounts of their shares were equal when their 
ages were 21 and 18 respectively, show that each of the 
equal sums is given by the relation | 
7200 X (1:09)з = x { (1:09)? + (1:09) + 1 | and 
find x. | 
43. An estate encumbered with a debt of Rs. 18,650, 
interest on which was payable yearly at 12 per cent. per 
! annum, was placed in charge of the Administrator-General. 
Instead of paying the interest alone at the end of every 
year, the court paid Rs. 4,975 at the end of every 
year. In how. many years would the loan have been 
. repaid ? | | 

44. А bank receives deposits running for3 years and 
offers to pay compound interest at 9 per cent. per annum. 
A constituent of the bank deposits Rs. 10,000 on these 
terms but is put to the necessity of borrowing Rs. 5,000 
twice at the end of the first and second years from the 
date of the investment of his money in the bank, at a higher 
rate of interest, viz., 12 per cent. per annum compound 
interest. When the deposit matures, what is his financial 
position in the bank ? | 

45. Suppose a labourer invests a sum of Re. 1 now in 
the post office savings bank at 3 per cent. per annum. 
What will he be entitled to get at the end of 50 years 
supposing the bank allows compound interest payable 
yearly? Assume(1:03)59 — 4-383906. From this, deduce 
the compound interest (as a compound quantity: on (1) 
Rs. 100 and (2) Rs. 65. 

46. Assume, in the previous question, the rate of 
interest the post office charges after 30 years to be 4 per 
cent., and after 40 years to be 5 per cent. Then what will 
the investment of Re. 1 amount to in 50 years, given 
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(1:03)?9 == 2-427262, (1:04)19 — 1:480244 and (Laat == 
1:628895 ? 

47. A middle school borrows Rs. 12,000 to raise it to 
а high school but agrees to repay it with compound 
interest in two equal payments at the end of 1 and 
2 years. If the rate of interest be 6 per cent. payable 
annually, find the amount of each payment to the nearest 
anna. : 

48. A man proposes to invest Z200 at 3 per cent. and to 
reinvest the interest at the same rate each year. If he 
continues this process to the end of the fortieth year, by 
how much will his original sum of Rs. 200 have multi- 
plied itself? Assume (1:03)3° = 2-427262 and (1:05) 2° == 
1:343914. 

49. An under-graduate borrows Rs. 120 from a money- 
lender and agrees to pay Rs. 144 in four quarterly instal- 
ments of Rs. 36 each the first instalment to be paid 3 
months after the date of the loan. The money-lender 
invests each repayment at 12 per cent. compound interest 
as soon as he receives it. Calculate how much he has 
received by the end of the year in return for his loan. At 
what rate of simple interest has the money of loan 
improved ? | 

50. A sum of Rs. 7,500 was invested at 5 per cent. 
per annum compound interest by the Trustees of an 
orphan's. estate when he was 12 years old. When the 
orphan became a major (21 years old) what did the sum 
amount to, given (1:05)? = 1:551328 ? 


CHAPTER XXIV. 


HARDER EQUATIONS OF ONE UNKNOWN QUANTITY AND 
PROBLEMS THEREON 


147. There are some equations which involve a 
knowledge of fractions. У 
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The following examples will illustrate how fractions are 
dealt with in equations :— 


2 
The L.C.M. of the denominators is 12. Multiply every term of 
the equation by 12 to d rid of ee 


M lC DNE IC 
odel No. (1) Solve 3o A io + 8. 


= 5х1?— = x 12 + 9X W= 5 x 12+8x 12. 
oe КЕ ЗСК ч 
oer a= 06. 
„э ee 24. 
Tee ў д 24 24 
Verification.—Left hand side = 50505 +2 — 8 4- 6 = 10, 
: 24 
Right hand side — 19 885522 p 10. 
~. both sides are equal. Hence the answer is correct. 
3 (1 — 4x) 


| | х — З 
Model No. (2) Solve: 5 + 4 (2 22 хан 
= — 21. 


The L. С. M. of the denominators Э, 91:18 120. 
Multiply every term by 120. 


КЫА л 2 X 120 + 3 Х 120 ( — a) == — 21 X 120 
/ x—3 
"A dp. vaL E 
72 (1—42) +15 (2 *3 ) = — 2520 
72 -— 288x + 30 — 5x + 15 = — 2520. 
<e — 288x — 5r = — 2520 — 72 — 30 — 15. 
ee — 2934 == — 2637. 
: — 2637 _ 
e „А 72903 9. 
The answer may be verified. 
x: Ce d 1 
Model No. (3) Solve: 2 -H : M - E 


The L.C.M. of the denominators is 2075. 
Multiply every term by 2475. 

1 x 1 "X 
се 5 X 2075 + ХХ pars == > X pgrs +- ^ X pars. 
„+ x«grs + xprs = x pgs + pgr. 
xqrs + xprs — xpgs = pgr. 
xs (gr + pr — 59) = bgr. 

pgr i 
Hon d- pr — 20) 


15 Ж == 
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Model No. (4) Solve: 217 Mises. 
хта B8 + 3° 
Divide each numerator by the corresponding denominator, 
i do 

a4 EEE 

V 9,8 2 
жава 3 
1 2 


РА ЗЕЕ 
The L.C.M. of the denominators is (x + 4) (3x + 3). 
ARE every term by (x 4- 4 (3x + 3) 

M S S - 
38 -3:/2:--8 


Е а 


сл 
-- 


Verification.—Left hand side = 


a Ne 
ide = 
SIT 9^ right hand side 


Model No. (5 Solve: (2% + 3) (а + 8) + (x — 3) 
(x = 6) = Ge 5) (5-7): 


| Removing the brackets by multiplying the factors in each term, 
we get 


NES. 
ЗООГИЙН ЫГ + 2x —- 5. 


D EN 
ж == — it, 


| NO x1 Dg E 
Model No. (6) Solve: — i upon. jT бес Т, 


Dividing each numerator by the corresponding denominator 
we get 


a 5 7 
МИ... аи 
s е +- == d (For + 1 + 1 cancels 2 on the other 
X-—1o d-0 1t : 
side.) 
: 2x 6-52 5- 501 7 
аът 
7x — 11 7 


CEEE O Er 


3 
T 


3 6H 
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When two fractions are equal, the cross products аге: 
equal.* | 


y (72 — 11) (x — 11) 227 (x — 1) (x — 3). 
7x? — 88x + 121 = 7x? — 28x + 21. 
4. — 88x + 284 = 21 — 121. 
| ee — 60x = — 100: 
LIMES а 2 


2% Ч Ur TES x 1-77 8x + 9 
Boves. 07 
E 26213 O S ps Ta DE 
Dividing each numerator by the corresponding denominator we- 
get 


3 
Бос PEN REM 
"Е $^ + Slt gst? р жср ус 
: 3 4 25 2 3 
E ES 
For 1 + 2 cancels 1 -+ 2 on the other side. 


DL 34.1 Br 12 SIr Bf 9x -- 15 
(2x — 3) (3x + TEILT (Ba + 5) (4x -+ 3)" 


АЕ Ы. 100 
"(2% — 3) (3x + 11) (3x 4-5) (&x + 3): 
17x + 21 17x T 21- 200250 
(22 — 3) (32 1) Gx +5) 4x +3)” 
1 Ры У = 
. Q7x 4% 21) ) (2x —3)(3x 4-1) (32 4 5) (4x + 3) тр 
172.4 21— 0. f 
A NE 
ec Ж = — 17” 


* То prove this multiply every term in the equation by the 
L.C.M. of the denominators. у 

T If the product of two factors each of which contains х is zero, any one- 
of them may be zero. 
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1 : 
249 «871: 40 


18) (1 4 — 4 (0 З) 4) 3024 3) GEB) 


(2+3) (x + 8) (x + 4) 


== 0, 


==0 


“(ж + 8) Ge + 4) — 4 (x F3) (x +4) 3- 3 (x 4 3) (2 4-8) = 0 


^x? + 12x + 32 — 4 (x? + 7x + 12) 4- 3 (x? + llx + 24)— O0. 


122 — 28x + 334 = —.32 4-48 — 72. 
ОТА m УБ 
ME 56 
: 17” 


= 2 T Яс эг ог 
a T — 5 Oy шр 2 12::04-01:122 
2. aes -- 8 -- 2 1 : 
| x--1,2x--4$ В 
7223-7076 ee 
X2 x gums. тд 
Ex ur b OU ална MEE 
5 Зх 1 5x—1 7243 сано" 
C 4 Do gr лу Cr 
: X a od wa 
6. [s 7 E САВ: : 
Cr. 5x6. 9 MN сй 
Mo ас уят ш 20 
35-15 hae 258 53 1?r — 1 
5 жа; шк 2 TOSS 
Сам do —» rd MM 
жо 5 xs = 
10. суг ят = a 


11 dr4-5 Ag eee ЕА 7 


Exercise XXIV (A). 
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5 Өз зк 


E 
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4x — 5 38 — 4x 3x — 4 


E us 50—9 a 5) 
3% — 5 2x x 5x 
EB 5 н tow : 
, Bu x dope 1 
19. 4 (x —2) + 4 (3x — 1) = 4 (5x — 8) + 
Eu 7. 
x—3 х 4 4 х — 5 x12. 
20. ЫТ... К 5 2 18 zo 


21. $(x—6)--$(x—7) -11(» —8)—1(x—1. 
222. 2 (х + 3) 5 (х — 4) = :8 (x — 5). 


212 н x , 14— 2x 16 — 5x - 
ER 5) OO» um 
Xx 1 Ж 1 
JI 24. 57805558 
'02x — :34 '54 
‚45. DW Hg i == 20 ded eer 1 5. 
26. -3 (x — 5) + -4 (84 — 3) + 6 = -4 (2x — 1) 


27. x(x + 4) + x (x — 3) = (2x = 1) (x — 5). 
28. (x + 3 = + 2 (X— 4 x ж (3х + 5) (x — 1) 


29. (x + 2)* 4-3 (x — 4)? = (4x —1) (x + 3) — 7. 
SL (x — 4)? +-@ — 3) @ —.7) = (х — 5)? + 
(x — 6) (x — 7). 


— 
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3. (x — 3) (х — 8) 4+ (x — 2) (3x —lyze (2x — 3) 
(2x — 7) 4- 17. 7 | | 

32. (x — 2) (24 — 1) 4+ (x — 5) (3x — 2) — (x + 6) 
(5x — 1) + 1. 

33. 4$ (x—2)(x.—5) -Ь 1 (2 — 3) (ж — 4) = 1 
(9x + 2) (x — 2) + 8. | 


и 34. (2x — Jy Np uec 4 "d = D ier 5) == 


(5x — 3) (6x + 1) + 4 (x — 8) — 12. 


v 35. w+ 8)? 4+ (2x — 1? + (8x? — 3) —6 (x — 2)2 


“7 — 3) | 
36. (r4-1)9 +@—)3 —? (x -+ 2)* — 1242, 
37. (x + 6) (= + 7) (#— 4) — (¢ 4-2) 810 
38 x?-ROexe ur 9 


х 1-2 ga х 4 6 
39 3x? + 5x — 6 We Tx? — 8x + Эс, 
Up Зх + 5 ге Га 8.2 
40 CDS) «(x84 2 
: x—3 006 x - 15 


148. Several questions in Arithmetic can be solved by 
introducing x. The following harder examples will 
further illustrate the application of equations to problems. 


Model No. (9) Divide Rs. а into two parts so that they - | 


are in the ratio 1:4. Find the parts. Evaluate your 
answer if а — 1000 and 2 = 4. | 


Let one part be x rupees. Then the other part is а — x rupees. 

^ the ratio of the two parts = x :a— + 
By the question this ratio = 1 : 6. 

A UN 

Épo д | 

'. bx == а — x (by cross multiplication). 

"óx--x-a. | 
£(& 1-1). 


52 эш 2-5 i.e t= 2 б 
RE ine pates ЕШ 
+» the other partis а@—д==а “i Rip. 
р 21 


e цаг 1008 х 4 а 
e. the parts Ee j and 4 he: 200 and 800. 


M, ua 
d - 
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Model No. (10) IfI ed away 4 of my money, then 1 of 
what 15 left and again Jj 35 of the then remainder, I Наш 
Rs. 155. What sum had I at first ? 


Let x rupees be the sum 1 had at first. I pay away 5 Ж: 


2 
"^ the remainder is x — : x ог» Ж, 
Then I pa a x ^ th inier is : 
en 1 pay away g% zY ^ the remainder is 3*7 »* 
O Br- w 16x | 
EC 27 2.77:22- 
lox 2 
Again I pay away 5X 97 "gy 
= the remainder is 504 — 2... 925 — v. 31w 
m 2E OMEN 75 3567 
By the question, the final remainder is Rs. 155.) 
EIS 
E 54 -- 155. 
5 
BE 25 == 270: 2. Tlhad first Rs. 270. 


_ The answer may be verified. 
Model No. (11) 


There are a certain number of roses 
an a basket. 


One-third of the number and 1 more are 
wanted to make a garland. "Two-thirds of the remainder 
and 3 more are required for making boquets and the 
remaining flowers are reserved for puja (worship), which are 
20 in number. Find the number of roses in the basket. 

Let x be the number of roses in the basket. 


1 
The number intended for making a gariand = 45 TA. 


; 1 2 
"e the remainderis  — ( x + 1) же me ve lor 3* — 1. 


2542 
"The number intended for making NP is 3 (5 x — 1) +3 


4 uu XE, NIRE; 
ог 52 2 3 атал +2 
х 28 
-. the remainder is 3 х-1- (5 a+ 5) 
p y «2 4 2:2 10 
tt о 07829 3 


96 ELEMENTARY MATHEMATICS. [CHAP. 


But by the question this remainder is 20. 
2 10 


Б ^j X — 3 E20; 

2x — 30 = 180. 

"dq 2I. 

лт: 105. .. the number of roses in the basket is 105. 
- 'The answer may be verified. 


Model No. (12) The cost of carpeting a room 20 ft. by 
12 ft. leaving a border to be covered by linoleum is 
Rs. 30-12-0 including the cost of linoleum. The cost of 
carpeting is 4 as. per sq. ft. and that of covering the border 
with linoleum 151 а. per sq. ft. Find the area of the carpeted | 
portion. 


Let x sq. ft. be the area of the carpet. Then the area of the | 
border to be covered with linoleum is 12 X 20 — x or (240 — x) ` 


sq.ft. 
~. the cost of the carpet is Rs. x X 4; 
and that of covering the border with linoleum is (240 — x) as. 


H 
or Rs. je (240 — 2). 


-. the total cost — F 22 + (240 — ж) Н гирееѕ. 


By the question this is Rs. 30$ or 2 


S 15 + (240 — x) = =. 

Multiplying every term by 16 we get 

4x + 240 — x = 492. 

^ Зх + 240 — 492. 

ADS 25/7. 

"^ x= 84. .. the carpeted portion is 84 sq. ft. 

Model No. (13) On a certain railway line, the 
telegraph poles are placed 55 yds. apart and a passenger 
counts 35 іп 2 minutes as he passes them. At what rate 
is he travelling? | 

Let the rate be x miles per hour. 


E : a $ 
. in 1 minute he travels 60 miles. . 


52) 2 minutes. < X 2 X 1760 yds. 
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“Ву the question һе travels 55 X 34 yds. 
intervals of space when 35 posts are passed. 
Кез, AX 2 Х:1760 = 34 X 55, 
О ЕЗ жөө 510 мот, 
яв “=з он 
ылу cu 16.8 p 


for there are only 34 


^. the rate is 312 miles per hour. 


Model.No. (14)! An up train usually travels at the rate 
əf ЗО miles an hour and meets а down train 4 


he terminus. On one occasion owing to a 
vent only. at the rate of 25 miles an hour an 
ing for 8 hours met the down train 70. 
erminus. Find the rate at which the down 


Теё A and B be the two terminii ; 
ng of the trains and N that on the 


8 miles from 
n accident it 
d after travel- 
miles from the 
train travels. 

M the place of the usual meet- 


E d Дд 
lay of accident. Then BM — 48 miles ^ N M B 
nd BN = 70 miles. Let the rate of FIG. 154. 


he down train be x miles per hour. 


The time taken by the down train to travel BM = 48 


= ИГЕ. 
x 
Eco рег а аА) | 70 
Капа Нас“ ы л (c vy BN == ~ hrs. 
TAE К 70 48 
~. the time taken by it to travel the distance MN = rn е2 
== 23 hrs. 
a ^ 
It met the üp train = hours later than usual. ... ..... (1) 


The up train travels AN in 8 hours at 25 miles per hour. 
op АМ = 25 X 8 = 200. 
^ AM = AN + NM = 200 + 22 = 222 miles. 

The usual time taken by the up train to reach M = 3 = 72 
ours after its starting. But it has now met the down train at N 
hours after starting. 

^. the delay in meeting == 8 — 72 or $ hour. 

: D XO IS 

зэ. the equation is E 

oe 9X == 110. 


4 x —149:— 363. 2. the down train: travels at 363 miles an 
иг. : Ж 


12:15 (2) i 


7 


с 4 
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Model No. (15) A train 88 yds. in length travels at 24 
miles an hour. In what time will it pass a person who 
travels at 6 miles an hour (1) in the opposite direction 
and (2) in the same direction ? | 

Part I.—At the instant when the train meets the man 


eee the positions of the 


M <--: train and the man 
Initial Position 5 n 3 
i p are indicated in 
(2) Mickie figure (1). G and 
Final Position M are separated by 
Етс. 155. 


98 yds. At the 
instant when the train passes the man their positions are 
indicated in fig. (2). Gand M ate side by side. Hence the 
question is ‘ In what time will G and M, 88 yds. apart at 
first, meet, their rates of motion being 24 niles and 6 miles 
per hour?’ ; 


Let them meet in x seconds. 


24 X 17 MUS 
In x" the train travels En X x yds. (the distance travelled 
60 X 60 : 
by G). 
In x^ the man travels «a 2227 X x yds. (the distance travelled 
60 Х 60 
Бу М). 


The sum of these two distances is 88 yds. 
. 24 X 1760 GX 1/00 2 
NL 60x 60 * 759. 
3 28.29 1760x + 6 X 1760 X r —88 X 60 Х 60. 
. 1760x (24 + 6) = 88 X 60 X 60. 
88. X 60 Х 60 Эд 2317 
— “71760 X 30 - эн B vus cut. б seconds they pass each 


other. 


Arithmetical Solution 
If С and M are 24 + 6 or 30 miles apart, they meet in 1 hr. 


22 
i.e. if $ ue 18 X 30 or 44 ft. M 59:31 sec. 


ah y 5 88 yds. or 88 X 3 ft. — ОМ. : 
: ә ZE” m or 6 sec. 
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- Part II.— The positions of the train and the man are 
exactly as indi- (3) в CEN 
cated in fig. (3) ШОУ, > M /nitial Position 


and fig. (4) at (4) Co ME 
the instants of —----> M Final Position 
overtaking and Fic. 156. 

passing respectively. Hence the question is this. 6 In what 
time will G overtake M 88 yds. ahead, their rates of motion 
being 24 miles and 6 miles per hour respectively ?’ 


Let G overtake M in x seconds. 


24 X 1760 4 
In лг seconds G travels “60 x 60 X x yds. 
: 6 Х 1760 
114 ,, Mtravels “60 x 60 X x yds. 


The difference of these two Histanpes i is 88 yds. as G gains over 
M 88 yds. 


. 24 X 1760 des spo Pa 
Eos) ~~ 8) xp 7 
1760 
* {24 — = х 
** 60 x 60 < * C4 6) — 88 
a == FX c RD = 10. .. they pass each other in 10 sec. 


Arithmetical. Solution 
If С and M are 24 — 6 or 18 miles apart, G overtakes M in 1 hr. 


Bu ., = ЖЛВ 7. " 1 sec. 
5 & 2 
AK XK 8 Ж 
А 2 P о so Etat a PA ZIX IE х8 
| f£ or=10 sec. 


Model No. (16) Two trains 60 yds. and 72 yds. long 
ravel at 36 and 24 miles respectively on parallel rails. In 
10W many seconds will they pass each other if they are 
noving (1) in opposite directions and (2) in the same 
lirection ? А у 
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-. Part I.—Figure (1) indicates the positions of the guards’ 


Gur лы ate ced ос Ee 


(1) 
__ Initial Position 
Ф.22ЭЕ-035085 
G, : 
AU e e CURA. irra eS Ie 1 = 3S 
Eo DIE Go” Final Position 
UN E T. 
. Fre. 157. 


-vans of the trains 
at the instant 
when they meet, 


LE G, and Gg 


аге separated by 
à distance of 60 


+ 72 or 132 yds. Pisute (2) B sane. the positions of the 
guards’ vans of the trains at the instant of passing each 


other, i.e. G, and G, are side by side. 


The question is this: ‘When will С, and Gs 132 yds. 
apart at first meet if they travel. at the rate of 36 and 24 


miles an hour respectively 2? 


Let them pass each other i in д seconds. 


36 X 1760 


In a sec. G, ША Хаубь 


60 X 60 


х. 24 Х 1760: 
19 X 22 2 DE 60 X 60 


The sum of the two distances is 132 yds. 


. 36 X 1760. 24 X 1760 


"og xx ee C e 
1760 
Же ER Ay e 132: 
60 Х 60 x (e у. | 
. 132X 60.660 у 
ти ре ит. 


2. they pass each other іп 45 seconds. | 


Arithmetical Solution 


X-x yds. 


‘If G, and G, are 36 + 24 or 60 miles apart, they meet in 1 hr. 


} Я po Les. ээ ээ 15 Час 60 ft. 


=з ‚ 132 уаз. or.132 X 3 ft. | 


” 


Ds 1 sec. 
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рате TI. —The positions of the. trains at the -instant of 
overtaking, are. (3) B ii ОК 


indicated іп. парат Y" 
Figure (3) “vo ? nitial Position б; | 4 
G, and E, ate., | Ls E | Е, 
132 yds. apart. | ©, - - E, Final Position 

Their positions pat л cep eM e 95, 


at the instant of passing, are indicated in Figure (4) i.e. 
a, and E, are abreast. The question then is this: ‘ In 
what time. will С, overtake E; 132 yds. ahead, the rates 
Ё their motions ЖЕ 36 eagle and 24 miles an hour 
espectively. z ? 


Let them pass each other in x seconds. 


2 36 +1760: У 

In x P travels 60 X 60. 7 УУ 
24 X 1760 

33 E, 9 х 50. Ж yas. 


The difference of these two distances — 132 yds. as G, gains over 
M 132 yds. 


. 96X 1760 24Х 1760 


ee >л сые IDA GAUGE RAEUROD 9-4 = D 
201177 Өөх p. 
1760 x ы 
60 X 60. (96 с-.24) = оа 
132 X 60 X 60 ^ 360 Joki | 

э» es 1760 x i2 ^ 16 or 225 seconds. 


"They pass each other in 221 seconds. 


Arithmetical Solution | 
.. If G, and E, are 36-24 or 12 miles apart, G, overtakes E, in 1 hr. 
2, 12 ft. Р ae 21 sec, 
3 


8 
TEETH 45 
genre ти 

Ж 2 


е. з | ЭЭ de 


210 012? yds. or 132,%.3 ft, on 


or 223 sec. 
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Model No. (17) At what time between 4 and 5 o'clock 
are the hour and minute hands of a watch (1) coincident 
(2) at right angles to each other and (3) exactly opposite: 
to each other? 

(1) Let the two bads be together 
t2 at x minutes past 4. 


The minute hand has travelled л 
2 x minute divisions, . the hour hand has. 
moved X — 20 minute divisions. 


9 TEAM We | 
У | "ob eng ORTOS (** distances. 
e /4 traversed by the hands are proportional to 


their speeds which are 60 minute divisions 
and 5 minute divisions per hour). 


Етс. 159. ^ 12x — 240 = x. 
ee llx = 240. ' 
Moe 212. At nx minutes past 4 they are coincident. 


11 11 


Arithmetical Solution 


The minute hand should gain over the hour hand 20 divisions. 
to come together. 
It gains 55 minute divisions in 60 minutes, 
4 
60. 26v. 304 SOR 
BE ÉSTE. 21 li minutes. 
11- 


(2) (a) Let ciem es at right angles at x minutes past 4. 


The minute hand has moved x minute 
divisions from 12. "The distance from 12 
of the hour hand at the required instant 
is x--15 minutes. But at 4 it was at 
a distance of 20 minute divisions from 12. 


ЭЭ 20 у) 


^ it has moved ж + 15 — 20 minute 
divisions. 

x iu 0 a 

^ ТҮ ЛЭГ d (12 distances 


. traversed are in the ratio of their speeds.) 
gS SAR ate eine 
E E 


" à 
22 
229 
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Therefore 12x — 60 emo. 
Ix: 60. 
3 60 


Sieg 
ex m к= 543 minutes past 4. 


Arithmetical Solution 


The two hands are 20 minute divisions apart at 4. To be 15 
divisions apart the m. hand, should gain over the h. hand 5 minute 
divisions. | 

It gains 55 minute division#in 60 minutes.. 

60 5 


Bu 
oe b P gg” „= 5 тү minutes. 


(6) The two hands will be at right angles in another 
position between 4 and 5. 


Let them be at right angles at x 
minutes past 4. The minute hand has 
moved x minute divisions from 12. 
The hour hand is now at a distance of 
x — 15 minute divisions from 12. But at 
4 it was at a distance of 20 minute 
divisions from 4. 2. it has moved x — 15 
— 20 minute divisions. 

Dg x E су 
Bo ua-—15—20 -5 с. 
traversed are in the ratio of their rates.) 
Em a Fic. 161. 
x—35 1° 
Therefore 12x — 420 = x. 
os lla = 420. 


distances 


2 2 
M A 3811. They are at right angles at 38:1 minutes past 4. 


Arithmetical Solution 


The two hands are 20 divisions apart at 4. To be 15 divisions 
apart a second time the m. hand should gain over the h. hand 20 + 15 
or 35 divisions. It gains 55 minute divisions in 60 minutes, 


12 
ge 420 2 T 
ASSUM. Be x35 жай =: 39 ir minutes. 
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(3) Let the two hands be opposite to each other: at, x minutes 
past 4. : 


The :minute hand has moved x 
minute divisions from 12. _ 

The distance from 12 to where the 
hour hand is at the required instant is 
x — 30 (because they are opposite to one 
another). But at 4 it was 20- minute 
divisions from 12. | 3 


2. it has moved only x — 30 — 20 or 
x — 50 minute divisions. 


xou VT IG 
Ao x= 12 ж— 600. 
so 600= llr. | 
600 


e gaa They are opposite at 54 Ө minutes past 4: 


Arithmetical Solution 


At 4 the two hands are 20 minute divisions apart. ‘Tobe opposite 
to one another they must be 30 minutes apart ; so the m. hand should 
gain over the h. hand 20 minute divisions + 30 minute divisions or 
50 minute divisions. | i 

55 minute divisions are gained in 1 hr. or 60 minutes. 

12 NON А 
90 л 35 5) a %* зо = 00 s4 Ê minutes. 
А 


Model No. (18) A man rows down stream a distance of 
35 miles апа up stream a distance of 30 miles... He takes 
twice as much time for the up stream journey as for the 
down stream journey. At what rate does he row in still 
water if the rate of the current is 2 miles per hour ? 


Let x miles per hour be his rate in still water. "Then the rate 
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up stream is x — 2 miles per hour and.that down. stream is x m 2 
miles per hour. 


UT 
Lo 


3 ioi ^. the time taken for the up journey = PM hrs. 
YO 2354 aa SEN p 35 _ 
е A = 2 CONES, Туул ES иар: hrs. 
А : 39-726 И: MN 
<. by the question БОК us 2. HIA 


. 70(x — 2) = 30 fae 2), 
70x — 140 = 30x + 60. 
2 : 525241 .24240Х 5200: 
29 Бах ч. Яша 
The оү їп still water is 5 miles per hour. 


Model No. (19) There’ are three numbers. The differ- 
ence between the first and the second is 1 and that between 
the second and third is 1, the third being the greatest. "The 
sum of the quotients got by dividing the first by the 
second and the second by the third is 2. .Find the 
numbers. Work out the question Ъу supposing (a) x +} 1 
to be the smallest number (6) x to be the smallest number. 


(a) Let x +1 be the smallest| (6) Let x be the smallést number 
number. x рс, | 
217... х-1 rp 7 
43-2. х- З n ue Da 43 10222 
е4 ey 0 ыг Sai ogee 

—2 t. т— ——— = ————— e 

= 2, 1 1 e 2 x+ 1 ж | 2 
E32 2 +з: иат 
872 64-2=>— x — 3. 21 C. —32-2r. 
B2x——3-—2. Jp ure om mm. | 
dE em 21. , <`. the three numbers аге — 1+, 
2. the three numbers are x 4.1, — 4, 1. | 

x+? 22 i.e. — 23 1, — 

22+ 2 $d- 35e = l}, — }, 

1 C 

2* 

Verification.— 
— 25451222842 —1 ,—4 
< Left hand side ` “гүүр Тэр Ээ: + гое 


==; 
The right hand side — 2. 
-. both sides ате equal. '' 
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Model No. (20) A person buys a watch for a certain 
sum and sells it so as to gain 25 per cent. Наа he bought 
it for Rs. 5 more and sold it for the same price he would 
have gained 111 per cent. What was the price of the 
watch ? 

Let Rs. x be the price of the watch. 


125 " 
We 5. Р. == 100 Cy’ Р. ж Ез; Ea. 
The supposed C. P. = x + 5, the supposed S. Р. = 2x. 
2. the supposed gain = $x — x — 5. This sum he is supposed 
to gain on x + 5. 


50 — ж — 5 


2 М : е 27 
^ rate of gain:= This by the question = = 


x45 100" 

(ORE cc sc МИ 
RM gg et 
deo anas pero 

х + 5 
* 19 (2120-5) ж 5 
эъ Эл -—452 x5. 
oe fa == 50. 

50X4 

^d =з чыр == 40. 


ee the C. P. of the watch is Rs. 40. 


Arithmetical Solutiod 


Let 100 be the C. P. Then S P. is 125. 
By selling the article for 125, he would gain 111 per cent. 
'. If 155^ had been the 5. P., the C. P. would have been 100. 


LI 3 Ф 100 100 X 9 
“771000 

100 X 9 22 900 à 

2,129 29 59 XO OY ч Ч == 1125 


8 


so the C. P. should have been шек ка ‘py 123. 
If the article had been bought for 123 3 more, the original C. P. 
must be 100. 


| 5nd 
э» ›› E 9 99 0 х 5=Rs. 40 
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Model No. (21) A reduction of 25 per cent. in the price 
of eggs will enable a man to get 32 more for 6 rupees мэн 
before. What is the present price of ап egg ? 


Let x annas be the original price of an egg. 


Then for Rs. 6, could be purchased - X 6X 160r 50 eggs. 
The reduced price is 23 1 ог $ x anna per egg. 
For Rs. 6, could be purchased z X 6X 16or ын eggs. 


-. the excess in the number of eggs — 28 24 96 


Ву the question this excess — 32. 


2 
E о 9p. 
a x 
.. "e m 32. 
27 
+ 2 == 1. «the original price is 1 аппа. Present price = ic — 


Arithmetical Solution 
The altered price is $ of the original price (75 per cent. of the- 
еа ртісе). 


. thé number bought must be $ times the original number. 
'. the increase = 1 the original number. 
by the question, the increase is 32 (for Rs. 6). 
'. 3 the original number = 32. 
'. the number — 96. 
TUS cost of 96 is Rs. 6 or as. 96. 


Ж HE egg іѕ 1 ап. .*. the reduced price is 3 an. 


Model No. (22) Divide Rs. 12,540 among A, B and C so: 
that A shall УМАР. $ as much as В and C together and B. 
shall receive 22 of what A receives. 


Let Rs. x be do s share. 


| 20 
B’s share = .. x rupees. 


33 
і 20 
^» G'sshare-— Von — y -- 33 27 
= 12,540 — je Ln 


33 
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Ng x 
P 's and C's shares ‘amount to ^ “Эх Эн 12, 28. — 514 


) 


12,540 — S x or 12,540 — x ан could have been got: єс from 


ithe question for A's share is x and е whole is Rs. 12,540.) 
By the question x = # (12,540 — 2). 
7x = 37,620 — 3x. ` | 
10% = 37,620.. “ЭОВОЙ азаа 8 
^od eu ABD А 
. A's share is Rs. 3,762. A 


B's share-is z Х 3762 25 Rsi 2,28021 г 
* C's share is = 12,540 — 6,042 = Rs. 5198. 


Exercise XXIV (B). 


^1: A-bill of Rs. 165 is paid in rupees, half-rupees, 
«quarter-rupees, two anna pieces and annas. The number of 
half-Crupees is үр of the number of rupees ; the number of 
quarter- -rupees is $ of that of half- -rupees. The number of 
two anna pieces is 23 more than that of rupees ; and the 
number of annas 65 more than that of two anna pieces. 
How many of each kind are there ? 

2. A sum of Z144-11-0 is made up of sovereigns, guineas, 
«crowns and shillings. The total number of coins is 271. 
The number of guineas is 24; of that of sovereigns while 
the number of crowns is 13. of the number of sovereigns. 
Find the number of coins of d ch kind. Aro 

“3. -A purse contains 10 rupee notes, 5 rupee notes, rupee 
notes and half-rupees шош to Rs; 550- 8-0. The 
number of 5 rupee notes is 4), of that of the tén rupee notes. 
"The number of rupee notes is three. more-than double the 
number of 10 rupee notes. The number of half-rupees is 
43 of that of rupee notes. Find the number of each sort. 

4. The road from A to B consists of (1) an uphill (2) a 
level and (3) a down im portion. The total distance is 
5,500 yds. The level is 22 of the np portion of the road 
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which 18°44 of the:downhill portion. Find the pe 
each portion of the road.. ҮШ 

-5.^ A^house is 60: ft. 2 Чап it is broad. ГЕ: the 
length is increased by :5 ft. and breadth also increased 
by 10 ft., the area will be increased by 950) sq. ft. Find the: 
length i breadth of the house. 

6. The length of a field is 27 yds. more that its brésdtk. 
If the length.were increased by.25 yds. and the breadth 
diminished by 3 yds., the area would have been increased. 
by 1,450 sq. yds. . Find the dimensions of the field. 

7. A lawn is 100 yds. longer than it is broad. .There is. 
"another lawn whose length is 65 yds. less and whose 
"breadth is.15 yds. more than the corresponding dimensions. 
of the former. The perimeters of the two are in the ratio 
of 23:18. Find the dimensions of the first lawn. . 

8. A hall 15.50 ft. longer than it is broad. If it is 
converted into a square of equal area, its length is 30 ft. 
less than that of the hall... Find the ,dimenstohs of the 
original hall.: 

9. A number of two Paets is uj that the digit in the 
‘units’ place 15. rof that in the tens’ place. If the digits 
were reversed; the number formed -would be half of the 
difference of the original number and 7.. Find the number. 

10. A number of two digits is such that the digit in the 
tens’ place is 4 of that in the units’ place. If 54 is added 
to the number, the sum is the number formed by reversing 
these digits. Find the number. 

11. A number of two digits is such that the digit in the 
units’ place is greater than that in the tens’ place by 5. 
If the digits are reversed, the new number formed exceéds 
the original number by 45. Find the number. | 

12. A number oftwo digits is such that the difference 
of the digits is three. Ifthe number is diminished by 24 
of itself, the digits are reversed. Find the number. 

13. A number of two digits is such that the digit in the 
units’ place is smaller than that in the tens’ place by 4. 
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If the number be diminished by 48 times the sum of the 
digits, the digits will be reversed. Find the number. 

14. One-fifth of a number increased by 24 15. equal to 1 
of the difference between twice that number and 4. What 
is that number ? 

15. One-fourth of a number exceeds 4 of it by a number 
"which exceeds the difference between the eighth and tenth 
parts of the number by 8. Find the number. 

16. Three-eighths of a number exceeds ў; of the number 
formed by the addition of 120 to itself by 80. Find the 
number. | 

17. A person bought a certain number of eggs at four 
for a penny and sold them at eight for 34. gaining thereby 
2 sh. 6d. How many eggs did he buy altogether? 

18. A merchant buys 1,260 mds. of corn, $ of which he 
sells at a gain of 5 per cent., 4 at а gain of 8 per cent. 
апа the remainder at a gain of 12 per cent. If he had sold 
the whole at a gain of 10 per cent. he would have 
obtained Z22-13-0 more. What was the cost а рег 
maund ? 

19. А merchant sold 40 qrs. of barley at a pr TT of 5 per 
cent. and 80 ars. at a profit of 10 per cent. Наа he sold 
the whole at a uniform profit of 74 per cent., he would have 
lost Rs. 56. Find the cost price of a quarter. 

20. A person sells 160 oxen at a gain of IO per cent. and 
260 oxen at a gain of 40 per cent. Had he sold all at a 
uniform gain of 20 per cent. he would have Кз. 4, 320 less. 
Find the prime cost of each ox. 

21. A person bought a French watch арш a duty of 
50 per cent. and sold it at a loss of 10 per cent. Had he 
sold it for Z 6 more he would have cleared 2 per cent. on the 
bargain. What had the French maker for it ? 

22. А boy buys a number of oranges at 3 for 2 as. and 
а third of the number at 2.for 1 anna. He sells them at $ 
anna per orange and gains Rs. 4. Find the number of 
oranges he purchased. І NE S: 
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23. I bought 100 horses and sold 30 ot them at a gain of 
40 per cent., 50 of them at a gain of 32 per cent. and the rest 
at cost price. Had I sold all at a gain of 36 per cent. I 
would have gained Rs. 1,120 more than I actually did. 
Find the cost price of each horse. 

21. A man' sells an article at a profit of 8 per cent. If 
he had bought it at 8 per cent. less and sold it for Re. 1-4-0 
more he would have gained 20 per cent. What was the 
cost price ? 

25. Ice is manufactured at 12 pies per lb. and sold for 
18 pies per Ib. Two-third of the quantity made is kept at 
the factory and the remainder is sent to branch shops. If 
the average loss from melting be 124 per cent. of the 
former and 25 per cent. of the latter and if the profit made 
was Rs. 35, find the quantity manufactured. 

26. A watch was sold so as to give a profit of 12 per 
cent. Had it been bought at 8 per cent. less and sold for 
Rs. 13 less there would have been a profit of 10 per cent. 
For how much was the watch bought originally ? 

27. А person bought a number of mangoes at Rs. 7-8-0 
per 100 and an equal number at Re. 1-4-0 a dozen and 
sold the whole lot at 13 anna per fruit, thereby making a 
profit of 13 as. 4 ps. How many mangoes did he buy 
altogether ? 

28. А fruit seller buys a certain number of apples at 
Rs. 6 per 100, twice as many pine-apples at Rs. 10-8-0 per 
100 and sells the whole lot at an average price of 2 as. per 
fruit gaining thereby Rs. 15-12-0. Find the number of 
each sort. 

29. A retail dealer bought equal numbers of two books 
at Rs. 2 and Rs. lj respectively. If hespent his money 
equally on the purchase of both the kinds of books, he 
could have got 25 more books than he did. How many 
did he buy ?: |. 

30. Afarmer buys equal numbers of 2 kinds of bullocks for 
ploughing his lands at Rs. 150 and Rs. 200 each respectively. 
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If he had spent his money equally on the two kinds 
he could: have got 1 bullock more than he did. Find how 
many he bought. | 

31. A person bought a house De a garden their prices 

being in the ratio of 5: 4. If the garden had cost Rs. 2, ‚000 
more апа the house Rs. 3,000 less, their prices would-be in 
the ratio of 12: 5. Find the cost of the house and zx 
earden. 2 | EE E $ 

32. A person buys a motor and coach, their prices TA 
in the ratio of 70: 17. If the motor cósts Rs. 500 less and 
the coach Rs. 250 more, their prices would be in the ratio 
of 20:7. Find the cost of the motor: and that of the 
coach. DEL or t 
33. A gentleman buys a certain number’ of oranges and 
gives his eldest son a tenth of it and 5 тоте. ` He gives his 
second son a fifth of the remainder and 6 more.’ He gives 
to each of his two daughters a fourth of the original 
number he purchased and a score more. ` He finds he has 
only 60 left. Find the number of oranges he purchased. Ё 

.34. A train starts with its full complement of рав- 
sengers. At the first station it drops і of these and takes 
in 75 more. At the next station it drops 4 of the new total 
and takes in 60 more. On reaching the next station tlie 
number left was found to exceed half the original numbér 
by 110.. With what number did it start ? 

35. A tramcar starts with a number of passengers. 
Between the starting place and the terminus there 
are three places where it stops. At the first stopping, it 
drops 1 of the number and takes in 2 more. At the second 
stopping it drops a third of the new total and takes in 4 
more. At the third stopping it drops 4 the new total and 
takes in 1 more. If 37 arrive at the terminus, with how 
many did it start ? | 

36. Think of a number, add 58 to it, multiply the sum 
by 54 and divide the product by 107. A certain resuit is 
got. Again multiply the number by 54, add 58 to the 
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^ product, multiply the sum by 64 and divide this product by 
109. A certain result is got. The sum of the former and 


latter result is 146. Find the number thought of. 
37. Think of a number, subtract 3 from twice the 


number and divide the difference by the excess of the 


number оуег 3. А certain result is got. Again multiply 


"the number by 3 and subtract 2 from the product. Divide 
this difference by the number increased by 2. A certain 
result is got. The sum of the former and latter results is 5. 
Гіра the original number. 


38. Think of some number. Two new numbers are 


formed by adding 4 and 4 to it respectively. The two 


new numbers are multiplied and a product is formed. 


- Similarly two new numbers are formed by adding 4 to double 
the number and 4 to the number thought of, respectively. 


The two numbers now formed are multiplied and a 


- product is formed. The former product is divided by 


the latter and the result is found to be unity. Find the 
number. 

39. Think of some number. Two new numbers are 
formed by adding 84 and 74 to it respectively. The new 
numbers are squared and the difference of their squares is 
obtained. Similarly two new numbers are formed by adding 
34 and 23 to twice the number thought of respectively. 
'The new numbers are squared and the difference of the 
squares is obtained. The difference of the squares for- 
merly got is eight times the latter difference of the squares. 
Find the number thought of. 

40. The interest on a certain sum of money at 5 per 


- cent. for 6 years is less than the interest on a larger sum at 


í 


. 
Е 


9 per cent. for 5 years by Rs. 30. The two sums differ by 
Rs. 50. Find the first sum. 
41. The interest on Rs. 500 at 9 per cent. per annum for 


са certain number of years is Rs. 18 less than the interest 


on Rs. 480 at 12 per cent., the time being 1 year less than in 
the former case. Find the time. 
8 


T 
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42. 'The interest оп Кз. 600 for 54 years at a certain 
rate per cent. is Rs. 614 more than the interest on Rs. 500 
for 64 years at a smaller rate of intefest differing from the 
first by 14 per cent. F ind the rate. 

43. The incomes of two schools are in the ratio of 3 : 2. 
Their expenses amount to Rs. 2,200 and Rs. 1,850 res- 
pectively. Their savings are in the ratio of 16: 3. Find 
the incomes of the two schools. : 

44. The incomes of two brothers are in the ratio of 
6:2 They spend Ks. 450 and Rs. 125 respectively and 
it is found their savings are in the ratio of 2:1. Find 
their incomes. 

45. A's age: B's age :: 5:3; 20 years hence their 
ages will be in the ratio of 15: 1l, Find their present 
ages. 

46. The ages of a father and a son are in the ratio of 
8:3. Five years ago their ages were in the ratio of 7 ; 2. 
Find their present ages. 

47. Six years ago, the ages of a husband and wite were 
in the ratio of 14 : 13. 12 years hence their ages will be 
in the ratio of 20:19. Find their present ages. 

48. A gentleman owns a house, a garden and a farm. 
The garden costs Rs. 12,000 more than the house but 
Rs. 33,000 less than the farm. He has two sons А 
and B to whom he gives 2 and 4 portions of the house, 
1 and $ portions of the garden and 4 and т of the 
farm respectively. It is found that A's inheritance is 
Rs. 6,900 more than B's. Find the value of each kind of 
property. | 

49. A gentleman is a partner in а firm dealing in 
leather, indigo and groundnut. In a certain year its 
profits in indigo, exceeded those in leather by Rs. 7,000, 
but were less than those in groundnut by: Кз. 6,000. 
Next year its profits in leather increased by a seventh, 
while those in indigo and groundnut showed an increase 
of Rs. 2,100 and Rs. 2,250 over the corresponding profits 
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in the previous year. The gentleman got 4, + and тү of 


the profits in leather, indigo, and groundnut in the first 


year, but obtained only 1, 1, 3 of the profits in them 
respectively in the second year. His total share of the 
profits in the second year was Rs. 350 less than that in the 
first year. Find the profits of the firm in the first of these 


" two years in these lines of business. 


50. "The perimeter of a right-angled triangle is 30 units. 
Опе of the sides containing the right angle is 12 units. 
Find the lengths of the other sides. 

-51. The perimeter of a right-angled triangle is 36 units. 
Опе of the sides containing the right angle is 12 units. 
Find the lengths of the other sides. 

52. 'The base of a right-angled triangle measures 
6 units. The difference of the hypotenuse and the othei 
side is 2 units. Find the sides of the right-angled 
triangle. | 

53. The sum of the sides containing the right angle 
їп a right-angled triangle is 49 units. The difference 
between the hypotenuse and the larger side is l. Find the 
lengths of the sides. 

54. А railway train 66 yds. long is running at the rate 


of 20 miles an hour. In what time will it pass a telegrap i 


post ? 

55. A railway train 66 yds. long travels at 15 miles 
an hour. In what time will it pass a pointsman ? 

56. A railway train 110 yds. long passes a passenger on 
the platform in x seconds. Find x if the rate of the train is 
10 miles per hour. 

57. А railway train 77 yds. long crosses a bridge 1 mile 
880 yds. long. If it travels at the rate of 18 miles per hour, 
what time does it take to cross the bridge ? 

58. An express train 132 yds. long travelling at the 
rate of 30 miles per hour passes a station 110 yds. long 
where it does not stop. In what time will it clear the 
station ? | 
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S9. A train 55 yds. in length travels at 28 miles 
an hour. In what time willit pass a man walking (a) in 
the same direction as the train, at 4 miles an hour and (2) in 
the opposite direction at 4 miles an hour ? 

60. A train 66 yds. in length travels at 27 miles an 
hour. In what time will it pass a man running (4) in the 
same direction as the train, at 8 miles an hour and (b) in the 
opposite direction at 8 miles an hour? | 

Өк. dA {гаїп 99 yds. long travels at 30 miles ап hour. 
In what time will it pass a man sitting in another train 
(а) moving in the same direction as the first and (0) in the 
opposite direction as the first? The rate of the latter train 
is 16 miles an bour. , 

62. A mail train 44 yds. long travels at 40 miles per 
hour. In what time willit pass a man sitting in a shuttle 
train moving in the same direction as the mail train? The 
rate of the shuttle is 174 miles per hour. 

63. Two trains 60 yds. and 50 yds. long are going (а) in 
opposite directions and (6) in the same direction at 24 апа 
36 miles per hour respectively. In what time will they 
pass each other Mit 

64. Two trains 84 yds. and 70 yds. long are going (2) 
in the same direction and (0) in opposite directions at 28 
and 32 miles per hour respectively. In what time will 
they pass each other ? 

65. Find the respective times between 8 and 9 ordog 
when the hour and minute hands of a watch (а) are exactly 
opposite to each other, (0) at right angles to each other 
and (с) are coincident. : 

66. Find the respective times between 7 and 8 o'clock 
when the hour and minute hands of a watch (а) are exactly 
opposite to each other, (0) at right angles and (с) are 
coincident. 

67. It is observed that between 1 and 2 the number of 
minute divisions between the hour hand and minute hand 
at a certain instant is to the number of minute divisions 
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between them 10 minutes later as 7: 15. What is the 
time ? 

68. Itis observed that between 8 and 9 o'clock that the 
number of minute divisions betweea the hour hand and 


— minute hand at a certain instant: the number of minute 


. divisions between them 20 minutes later as 37: 15. What 
is the time ? б: 

69. An astronomical clock has its dial divided into 
24 divisions instead of 12. The small hand goes round 
once in 24 hours and the large hand once every hour. 
The 24th hour is noon. When will the two hands be 
(1) at right angles, (2) opposite to one another and 
(3) coincident (а) between З and 4 and (Фф) between 15 
and 16 ? | 

70. In question 69 find the interval of time between two 
successive coincident positions of the hour and minute- 
hands. Hence find how often and when the two hands will 
be coincident between 12 and 6. 

71. In question 69, find the interval of time between two 
successive exactly opposite directions of the hour and 
minute hands. Hence find how often and when the two 
hands will be exactly opposite to each other between 6 and 
12. 

72. In question 69, find the interval of time between 
two successive perpendicular positions of the hour and 
minute hands. Hence find how often and when the two 
hands will be at right angles between 3 and 9. 

73. Find the interval of time between two successive 
coincident positions of the hour and minute hands in a 
watch. 5 

74. Find the interval of time between two successive 
opposite directions of the hour hand and minute hand in a 
watch. 

75. Find the interval of time between two successive 
perpendicular positions of the hour-hand and minute-hand 
in a watch. 
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CHAPTER XXV. 


SOLUTION OF SIMULTANEOUS EQUATIONS OF Two 
UNKNOWN QUANTITIES OF THE First DEGREE AND 
PROBLEMS LEADING TO THEM. 


Model No. (1) A gentleman buys 15 second class tickets 
and 18 third class tickets for a marriage party proceeding 
from Madras to Thirupathy for Rs. 1104. He spent 
Rs. 894 in buying 12 second class and 15 third class tickets 
when the party returned to Madras. Find the fare of each 
class of ticket. | 

-Let the fare of a second class ticket be Rs. x. 


55 = third eR be Rs. y. 
Then 15x l- 18y = UO a . . .. (Т); / 
12x + 15у = 89 ews (2: 


Equation (1) can be satisfied by many pairs* of values of x and y. 
Equation (2) can be satisfied by many pairs of values of x and y. We 
are now required to find a pair of particular values of x and y that will 
satisfy both the equations. | 


То find a pair of values of x and у that satisfy both the 


equations, we proceed thus :— 


Method (1) The L.C.M.} of the co-efficients of x in both the 
equations is 60. To get 60x in equation (1) every term in it should be 
multiplied by 4. 

e 00r --72y Ает (3) 


” Such pairs can be easily found thus :— 


157 = 23 шэн 18у. 
4 
41-29 
^ 2222) | \ 
Hy = then ээ = А == A zm 6 с 
roy = then a= “Ла u == = 4 : 


Thus for any value of y, a corresponding value of x can be found. 
Hence several pairs of values of x and y can be obtained. Simi- 
larly several pairs of values of x and y can be found to satisfy the 
second equation. ; 
| + You may find the L.C.M. of the co-efficients of у and choose the 
proper multiplier in each case to get the same number of y as is 
indicated by the L.C.M. By subtraction y may be eliminated. 


хху] 
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Similarly to get 60x in equation (2) every term in it should be 


multiplied by 5. 


| 5 
= Bür + 75y = aH ae = 4 ы (4). 
Subtract (4) from (3).* 
E un. nsa ee ee 15. р 
4 4 4 
21 
Юге: T 3y шинээ, e ; o 
о о -.. 
I ies 


'To find the value of x, this value of y may be substituted in 


equation (1) or (2). Substituting 14 
15x + 18 X i = 110i. 


4 E NO S Х 
ee 217 4 x 15 5i. 
2. the fare of a third class ticket 
.. 2501.3 second ч о 

4 
Method (2) 15x ++ 18у = 22 
s 15x == E = гын 18y. 


x = (441 — 18у) / 15 
Similarly 12x + 15у = 33 
S 12x == 882 — 15у. 
л (252 — 15у) / 12 
2441 18у 357 — 15у 
ОК: 


for y in equation (1) we get 


154 = 110} — 314 = 783 = c 


is Re. 12, 


Rs. 51. 


57» тот (1) and (2). 


We have now eliminated x, thus deriving an equation of 


one unknown quantity. 


Multiply every term in the equation 


by the L.C.M. of the denominators 15 and 12, i.e., 60. 


4 (411 — 18у) = 5 (351 — 15y). 
"M 441 — 72у = T — 75y. 
B Fay EN 1785 а 1764 24. 
Е MES 


* By subtraction we get rid of x. 
elimination. 


Getting rid of a quantity is called 
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Тпе value of x may as before be obtained by substituting the . 
value of y either in equation (1) or (2). 


441 


Method (3) 15x +- amv TEM (1). 
12x + 15у = 27 CP ut RENE 


To eliminate the absolute term, multiply (1) by 357 and (2) by 
441 and subtract. 


315 X 3575 +18 X 357, == ee узу. 
12 X апл +15 Хау = PS ee (4). 
ог 53554 - 6426y = = И (3) 
and 5292ж 4-6615у = ыо - x PANE (4) 


^ 63x — 1897 = 0 
os 634 == 189y 
MW aue d, : 
Substitute this value of x in equation (1), i.e., 15x 4- 18y = П. 
We get 15 X Зу + 18у = 1102 


Й 2441 
oo 63) = 1 
47. 
ГОЗ 
4 88 4 
3 229 HE n. 24 ^ne 


Thus either x or y or the absolute term may be 
eliminated. The student will have to determine іп ‘а 
particular problem which quantity will present the least 
trouble in its elimination. 


Model No. (2) A can do a piece of work in 6 days. 
Assisted by B he can finish it in 4 days. Assisted by 
Band C he can finish it in 2 days. Find the number of 
days in which B and C can do the work separately. 


Let B do the work in x days 
and C i * y days 
A in 6 days does 1 work. | B in x days does 1 work. 


‹ 4 А ia 
га Ви o work. c 34 z work. 
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2 P. 
In 2 days A does Ё work; B does work ; and C does тоон 


6 
2 2 2 
КЁ Ч p — == 1 » 44-258 (0 рам 74 Mee 2 . 
к. m 7 (2) 
EE uei mos 522212 (3) 
6 2 
f 2 
*. subtracting (3) from (2), > =] — } = Ф 
5 gm d. 
Substitute this value of y in 2. 
"DE - 2 
6x IT 
2 2 2 
Ed onec )— $—i 
meu 12 days du B does the work in 12 days. 
D TR 4 9 C 33) 33 4 »! | 


Model No. (3) There are a certain number of students 
in a college hostel. If two of them sleep in a room, 
5 students have no accommodation. If however 3 4еерша 
room, 31 rooms are empty and one of the remaining rooms 
is to be occupied by a single student. Find the number 
of rooms and students in the hostel. 


Let x be the number of students in the college hostel 
аас 6, J rooms in it. 
In 1 room 2 students sleep. 
~. in y rooms 2y students sleep 
EI ОЕ Ел. 5: 244) 
In 1 room 3 students sleep. 
-. in (y — 32)* rooms 3 (y — 32) students sleep. 
5.3(y. —32) xx De. LO. 
Substituting the value of x given by (1) in (2) we get 
3 (y — 32) = 2у + 5— 1. 
“. Зу — 96 = 2y + 4. 
^y = 96 + 4 = 100. 205 students Н 
И 7004 5 = 205. and 100 rooms. 


Model No. (4) А and B run a race of 440 yds. At first 
A gives B a start of 2 seconds and beats him by 11 yds. 


* Out of the y rooms, 31 rooms are empty and one is occupied by 
lstudent. .. (y — 32) rooms are each occupied by З and there are 
(x — 1) students in them. 
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Then A gives B a start of 33 yds. and is beaten by 1 
second. How many yards per second does each тап? 


Let А run x yds. and В y yds. persecond. А gives B a start of 
2 sec., i.e., B has gone in advance: 


<—------- 440 yds, ------- > 
of A, 2y yds. When А reaches. 
2y yds. 77 yds UN : 
the winning post, B is 11 yds. 
quar behind it. 
2. B takes to run the remaining distance (440 — 2y — 11) yds. 
че =” pn seconds. In that time A runs the whole distance: 
of 440 yds., i.e., A takes x seconds. 
440 — 2y — 11 440 
QS EM E Ve C AME 
y x 


When A gives B a start of 33 yds. A has to run 440 yds., and В. 
has to run (440 — 33) yds. and A takes 1 second more than B. 


440 440 — 33 
е — == р See * s. ТӨП 24 370 ,- Өс Toe Reo @ 
E о (2) 
429 — 2y 440 
F ————— m ---, 
rom (1) ; T (3) 
407 440 
2) — = —. 
» (2) y эр ie (4) 


429 —2y __407 


S psg сс ae fe уде. 
i.e. B runs 73 yds. per seconc. 
407 12 440 


2 

113x = 890. 
= — 7,82; yds. per second, i.e., A runs 78%. 
er second. 


нд wo 
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Exercise XXV. 


Express x in terms of y in the first equation in questions 
1 to 4 and substitute that value of x in the second equation. 


EC and solve :— 
1. (a) 6y + 4x = 8. 2. (а) + w=. 
| а 3:25 13 
(0) 3x — By E PE 5 PE 
3p. X TO 
Se (a) AES 4. (a) AM. 
4y E 3 
ОЕ 2 35 T7 0 2 T. == de 


| 


Express y in terms of x in the first equation and substi- 
tute that value of y in the second equation in questions 5 to 
8 and solve :— 


5. (a) 8x + 9у = 9. 6. rcs = + 4y — 8. 
7y 11 
7. (а) 6x — 8 = 1067. 8. (а) 2 ый: = 
лү E oy 
() 5 + 4y = 20. (6) =—5=2. 


Solve the equations in questions 9 to 12 by making the: 
co-efficients of x the same in both equations :— 


9. 6x + 5y = 20. 


YE + 4y == 49,’ 
11. Зх — 9у = 30. 


10. llx + 15у = 37. 
20x — 13y = 27. 

12. 132% — 146у = 59. 
143x + 81у — 184. 


Solve the equations in questions 13 to 16 by making the 
co-efficients of у the same in both the equations :— 


13. 2x — у= 15 


15, ix + Ху = 91. 


14. 10х + 27у = 77. 
7x 18у 2-27, 

16. 24x + 441y —465.. 
500x — 483y — 17. 
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Solve the equations in questions 17 to 20 by eliminating 
the independent terms and finding the ratio of x to y or y 
10:4 i-- 


17. 18x — 25у = 11. 18. ll4x + 14у = 150. 
19x + 12y = 50. 124x — 12у = 138. 
| бу 
19. 15x Ҷ- 164у —264. 20. = = | 
| ws. 97у 
23x — 151y — 162. 5-3 = 22, 


Reduce the equations in questions 21 to 24 to the form 
ax + бу = c and then solve :— 
il ix 11). = 90999) 15. 
6 (x + 5) — 8 (у + $) = 20. 
227 pat — цал == 8. 


2 3 
2х +6, y 4-3 
^ E x 
23. £ (2x E 1) + 5 (dy + 3) = 34. 
4 (Sx + 3) + $ (Фу — 5) = 20. 
V RED, X mp | 
24, = L—- zd. 
4775 d uM } 
9x 6y 
гарч 
25. ax -|- бу == 0; 26. ах + бу = 0. 
8x + 9у = 0. Ce dy 0: 


What do you learn from Questions 25 and 26 ? 

Solve :— ; 

27. Зу = 4х + 5: 28. 5х + бу — 7 =0. 

4x == Ty + 8. 8x — Зу — 5 = 0. 

29. 11x — 9 + 4— 0; 7х + бу — 28 = 0. 

30. 23x — 11у + 29 = 0; 15х — 8у + 31 = 0. 

Sh 12r F 15» —.22 9 B3 8x + 9y — 14 = 0. 

32. ах--бу-рс- 0; de + ey + Ё 0. 
^33. ix + my + n=0; рх + grt r=. 

34. a,x 4 (y Ae 20; ах + 60 + с„ — 0. 


33. 


36. 


CY P 


38. 


ЗЭ. 


40. 


ee ee E POR ae PNE T S SONORES 


АР” 
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45. 
46. 
47. 


48. 


49. 


50. 


81. 
52; 
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24 0 010. Vi a MR 

Ас ы hs б : 

ЭРО СРБ 5. (11. 

ЗО 1776 71127708 

X (РУУ x Ж 

а а as. 
T 17, 

б с а b 

p—3,9-5 p | 6g —3) _ | 
E E =! 73 тү ur 


being the unknown quantities.) 


55 + 3g = 15; 45 — 79 = 21 (№ and 7 being the 


unknown quantities). 
41. 
42. 
43. 


44. 


5A + 3B = 10; 4А == 9B. 
5х 6Y = 23; 9X — ЗҮ = 22. 
9u + Зо = 44; 7и — 4v = 42. 


- 3 
. 3x + -= 7; 5x — -= 2. 
75 y 


8 7 

pate d. o 

X y X y 

Noc |, ө ло. 


ДИМЫ р utv u—v 
(х + 3) (у + 4) = ху — 10. 
(х + 8) (y — 9) = ху + 23. 


1280 — 5920 4, 
x y 
1600 , 2200 | 
— USC 200. 
5 6 8c uM 
Mn === 12 ; m me MP 
а тнр АР у 


8x + 3y + 14 — бх — 2y + 18 = 3x + 4y — 7. 
21x — 34y + 7 = 44x — Shy + 8 = 64x — 84у + 9. 
8y E — 27x ъ= 10. 


* 
5. 
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54. (х + 9) (у — 3) = xy = (x — 20) (y + 12). 
55. 3х + 4y = 28; (x — 10) (y — 8) = ху + :300. 
585 Tax бу == 130); Bae 9y = 17xy. 


Dos 50 200 
У "32:3 “ж yc 

8 6 3 4 
BM LE eo нтте E MEL X гу 2-3 0. 
О л кж ыи 8088 2117 


59. xla + b) + yla — b) = 2а; 3x + 5y = 8. 

60. x(a? + ab + 6°) — y(a? — ab + 0°) = 2ab; 
7х — 3y = 4. 

6l. A gentleman purchased a motor-car and a motor 
«cycle for Rs. 4,000. The motor-car costs Rs. 2,400 more 
than the motor cycle. Find the cost of each. 

62. A merchant sold his carriage and horse for Rs. 1,750. 
"The horse was worth Rs. 250 more than the carriage. 
Find the price of each. | 

63. The sum of two numbers is 31. Their difference is 
5. Find the numbers. | 

64. Twice a number plus thrice another number is equal 
to 17. 5 times the first number diminished by 4 times the 
-second is equal to 8. Find the numbers. 

65. A teacher had 5 sons, 2 of whom were reading 
in the III Form and 3 in the IV Form in a certain year. 
He then paid Rs. 23 for their school fees. One of the 
-sons in the ПІ Form was not promoted and all the sons 
in the IV Form were not promoted. The -next year 
their total fees amounted to Rs. 29 at the same rates as 
before. Find the school fees for the III and ТУ Forms 
respectively. . 

66. A tailor supplied 5 khaki shirts and 6 khaki shorts for 
Rs. 22-12-0 to a scout troop. The same tailor supplied 
12 khaki shirts and 13 khaki shorts to another troop for 
Rs. 52-8-0 at the same rates. What did he charge for a 
shirt and a pair of shorts ? 

67. Three rickshaws and 4 jutkas were made for Rs. 660; 
-another time 5 rickshaws and 6 jutkas were made ‘oft 


ж 
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й Rs. 1,020 at the same rate. Find the price of a rickshaw 

. anda jutka. 

68. A bought a camp-cot and a camp-table for Rs. 19-12-0. 

B bought 4 camp-cots and 3 camp-tables for Rs. 74-4-0 
_ from the same shop. Find the price of a cot and a table. 
| 69. A and B played at cards and had together Rs. 9 
— when they commenced the play. At the end of the play 
A gained Re. 1 and Blost Rs. 2. A then had thrice as much 
- money as B. What money had each at first ? 
q 70. Two gentlemen went to the Guindy races with an 
| aggregate sum of Rs. 350. In betting for the horses, one 
gentleman gained Rs. 500 and the other lost Rs. 100. The 
fortunate gentleman had 14 times as much money as the 
other. With what sums did they start for the Guindy 
B races? 
4 71. А woman bought for Rs. 8-12-0 a number of 
- plantain fruits at 12 as. per 100 and some mangoes at 
Rs. 10 per 100. 20 mangoes and 25 plantains were not sold 
- and she gained 15 as. by selling the remaining mangoes at 
- Re. 1-8-0 per dozen and the remaining plantains at 5 for 
- 1 anna. Find the number of plantains and mangoes 
: bought. 
| 72. Three tennis bats and 5 presses cost Rs. 87; 5 tennis 
bats and 8 presses of the same kind cost Rs. 144. Find the | 
price of a bat and of a press. 
| /73. There аге two tennis courts belonging to a гак: 
j One for the members of the staff and the other for 
- students. In the month of April the total collections from 
- the two courts were Rs. 36; but in the month of May $ 
- of the original number of students and 4^4; of the number of 
teachers left the place for the vacation and the total 
collections in that month amounted to Rs. 20. Find 
the number of members in each court assuming a teacher 
and a student pay Rs. 2 and Re. 1 respectively per month. 
4 74. Two teachers of a school together earn Rs. 210. 
E pays 6 as. morefor the subscription of the reading 


» 


ey 


=— Sidi ui di a" La 
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room than the other. ‘The formula for calculating the 
subscription to be paid by a teacher for the reading room is 
Re. (1 + —G ix ЭС 3 where s is the salary of a teacher. 
Find the salaries of the two teachers. | 

.75. Ina class 4 of the number of second vear students 
and 4 of the number of the first year students are eligible 
for promotion and their total number is 100. Th- students 
that have not been promoted are 260. Find the number of 
first year students and second year students. 

76. Ina certain library 4 of the number of books in the 
consulting branch and 1 of the number of books in the 
other branches are bound and their number is 2,150. The 
rest are books that are not bound and number 5,900. Find 
the number of books in the consulting branch and other 
branches. 

77. A doctor charges a certain fee for each visit he pays 
to a patient at his residence and another fee for each 
consultation in his own consulting room. The doctor 
treated 20 cases in his room, paid 15 outside visits and 
made an income of Rs. 75. 'The next day he treated 35 
cases in his room, paid 30 visits and derived an income of 
Rs. 135. Find the amount charged for each consultation 
and each visit. 

78. A number consisting of two digits is such that the 
difference of the digits is three and that the difference 
between thrice the smaller digit and the greater is equal to 
the greater digit diminished by one. Find the number. 
How many solutions are there ? 

79. The difference between a number of two digits and 
that obtained by reversing them is 63. The greater digit 
increased by 1 is 5 times the smaller digit. Find the 
number. 

80. A number consists of two digits. The number 
formed by reversing the digits is 2 of the original number. 
The difference between the digits is 7. Find the ненен | 

+ i 
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81. A number consists of two digits. The number 


— formed by reversing the digits is greater than twice the 
{ Ч original number by 7. Тһе difference between the two 
- numbers exceeds 4 times the sum of the digits by unity. 
T Find the number. 

T 82. A number consists of three digits. If the first and 
- last digits are interchanged, the number so formed exceeds 
_ the original number by 396. The sum of the first and last 
-— digits is twice the middle digit and their difference is equal 
А to the middle digit. Find the number. 


83. Four times a son's age exceeds twice that of the 


3 father by 2 years. Ten years hence twice the father's age 
_ exceeds thrice the son's by 6 years. Find the ages of the 
— father and the son. 


84. The ages of a grandfather and his grandson are such 


- that 4 times the grandson's age a year hence would be 
- equal to that of the grandfather 3 years ago. Ten years 
- hence the grandfather's age will exceed thrice that of his 
- grandson by 1 year. Find the ages of the grandfather and 
- the grandson. 


85. Sixteen years ago, a father was 4 times as old as 
his son. Twelve years hence their ages will be in the 


ratio of 5:3. Find their present ages. 


86. A straight line 25 cm. long is divided into two 


unequal parts such that 4 times the smaller exceeds thrice 


the greater by 13 times the smaller. Find the lengths of 
the parts. 

87. A straightline AB 12 in. long is produced to C such 
that 24 times AC + 54 times BC is greater than 8 times 
AB by2in. Find the lengths of AC and BC. 

88. C апа D are two points on a given line AB 10 ст. 


. long such that АВ: CD —9;5 and 3 АВ + 5 CD — 10 
. BC. Find the lengths of the three parts of AB. 


89. Xis a point in a straight line AB 5:2 in. long such 


that AX : ХВ — 7:6. Find the lengths of AX and ВХ. 


Use two unknown quantities to solve the problem.) 
9 | » 
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90. Xisa point in a straight line AB (6 ft. 4 in. long) $ 
produced such that AX : ХВ == 7:3. Find the lengths of - 
AX and BX. (Use two unknown quantities to solve the 
problem.) | { 

91.- AB is a straight line 9:6 сш. long. X and Y are. 
points in AB and AB produced respectively such that 
=- 23 si 28 P, Find the length of XY. 

02. A daughter's age last year was 4 of what the 
mother’s age would be next year. 7 years hence the 
mother's age would be 2 years more than thrice the 
daughter's age. Find their ages. | 

93. 11 іѕ subtracted from the numerator and also from 
the denominator of a fraction, it becomes $. If 1 is added 
to the numerator and the denominator is doubled, it becomes 
4. Find the fraction. 

94. A certain fraction is equal to 5. Ifa new fraction 
is formed having for its denominator 3 of the number 
formed by adding one to its original numerator and for its 
denominator 4 of the number formed by adding 6 to the 
original denominator, the new fraction — E: Pind the 
fraction. | 

95. The sum of the numerator and the denominator of a 
fraction is 24. If each is increased by 3 the fraction is 
equal to 4. Find the fraction. 

96. If you add to the numerator j of itself and to the 
denominator # of itself the fraction becomes §. If 2 is 
subtracted from the numerator and 5 from the denominator, 
then the fraction == ys. Find the fraction. | 

97. The cost of 5 viss of ghee and 3 viss of oil is 
Rs. 17-12-0. The cost of 3 viss of ghee and 5 viss of oil 1s 
Rs. 16-4-0. Find the price of a viss of ghee and a viss of 
oil. | 

98. 7 men and 12 women earn Rs. 38-11-6 in 3j days. 
А men and 8 women earn Rs. 10-2-0 in 14 days. Find how 
much а man and a woman earn every day. е 
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99. I have a certain number of rupees and a certain 
“number of half-rupees amounting in value to Rs. 384. If 
-the numbers were interchanged I would have Rs. 10 more. 
Find how many coins of each sort I had. 

100. I have a certain number of rupees and a certain 
number of nickel anna coins amounting in value to Rs. 45. 
If the numbers were interchanged I would have Rs. 356-4-0 
‘more. Find how many of each sort I had? 

101. Veerasawmy Achari, a carpenter and contractor, 
"supplied to a school in the year 1921, 20 benches with backs 
and desks and 15 chairs for Rs. 655. The next year he 
supplied 12 benches and 10 chairs for Rs. 406, the prices 
having remained unchanged. Find what he charged for 
-each bench and chair. 


| 
| 


102. 


a- 
are 5 


0-6 а-11 


Fic. 164. Fic. 166. 


Fig. 165. 


The above rectangles are equal in area. Find the length 
and breadth of each rectangle. 


103. 


a - 40 
а-20 
| Fic. 168. 
Fic. 167. 


The above square and rectangle are equal in area. Find 
their dimensions. 
104. Two fields of which one is rectangular and the 
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other square are equal in area. The length and breadth of 
the rectangle are 8 yds. greater and 7 yds. less than a side 
of the square respectively. Find the dimensions of the 
rectangle and the square. (Use two unknown quantities to 
frame the equations.) 

105. The perimeters of a rectangle and a square are 
equal.. The area of the square is 20736 sq. ft. The differ- 
ence of the sides of the rectangle is 2 of the side of the 
square. Find the sides of the rectangle. 

106. It the length of a rectangle is diminished by 16 
yds. and the breadth increased by 12 yds., it becomes а 
square equal in area to the rectangle. Find the dimensions 
of the rectangle and square. 


107. The side of a square may be — 
represented by either (x + 5) yds. or 
(у — 3) yds. The perimeter of the 
square is 48 yds. Find the dimensions 
of the field. 


Fie. 169. 
х+.5у-8 
» 52 c4 108. The sides of a rectangle are 
; | 
` » represented by the measurements. 
Ч 8 shown in Fig. 170. Find the dimen- 
ge trey to : 
Fic. 170 sions of the rectangle. 


109. "The sides of a scalene triangle 
are represented by the measurements 
іп the figure. 8x—3y—10 : 5x-4-6y —14: 


E 4 х 4x4-2y—0 :: 3:2:4. Find the lengths 
AV Ty v. C of the sides of the triangle. 
Fic. 171. 


110. Inthe Mylapore Fund there are two kinds of loans, 
ordinary and special. А subscriber taking a special loan 
of Rs. 4,800 and an ordinary loan of Rs. 2,400 pays a total 


7 n 29 
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sum of Rs. 40-8-0 for interest per month. Another 
subscriber taking a specialloan of Rs. 3,200 and an ordinary 
loan of Rs. 800 pays a totai sum of Rs. 22-13-4 for interest 
per month. Find the rate per cent. of interest charged on 
each kind of loan. | 

111. A school gets books for its library in two lots, 
each lot consisting of two sorts of books all being English 
publications. The exchange allowed for one sort of books 
is quite different from that for the other sort.  'The 
first lot included £450 worth of books of the first sort 
and £30 worth of books of the second sort and cost 
Rs. 1,275 in Indian money. The second lot included £48 
worth of books of the first sort and Z36 worth of books of 


-the second sort and cost Rs. 1,350. Find the rate of 


exchange allowed for each sort in annas per shilling. 
112. In the relation y = ax + b, y = 3 when x —0; 


У == 8 when x = 1. Express the» relation with values of a 


and 2 substituted in it. 


113. In the relation = + 2-4, у == 16 when «= 3;and 


y = 131 when x = 5. Express the relation with the values 


of a and 6 substituted in it. 
114. y — mx + cis satisfied by the values 0, 5 and 3, 2 


of x and y respectively. Rewrite the equation with the 


values of m and c substituted in it. 
115. 503 == 1 is satisfied by the values 10, 0 and 


5, — $ of x and y respectively. Rewrite the equation with 
the values of 4 and £ entered in it. 

\ rewrite the ex- 
pression putting 
116. Нах? бх ]-c— 7 when х 0 | in the values of 

--18 ,, z==1}a,bande  Eva- 
eee); хшш-24 Wate в вх» 


Ф | pression when 


) x—(i)8 (ii) — 3, 
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| ) rewrite the ex- 
117. lfr? tox +tr=8 when x = 0 | pression putting - 


DAE Г 
=8{ „ * 28 | in the values of 
--ly „Ж ] №, дапа ғ. Eva- 
luate the expression when x == (i) $ (ii) — 8. 


Given that the following relations are true for all чаш 5 4 
of x, in questions 118 and 119 find the values of A and B:— ~ 
118, 34 M4 16 — A (4244) + В (x+ 6). You тау 
give any two values you like tox. Which values will bell 
most convenient ? qe 
119; ee 962 ES A. (2v: 4- 3) nos 
120. Eliminate z from these two relations :— 
8x + Зу — 9z = 16% Do. (1). 
4x --5y — 2220... ee. (2); 
121. Eliminate z from : y = a + 4t; tiy =x + 3. 
122. Are these equations consistent ? 
8x F бу — 1 == 0, Зх + 4y — 2 = 0, 
7x + бу — 5 == 0.. 
123. Examine the consistency of hect equations :— 


(a) 5x + бу = 17. (6) 6x — Sy = 80. 
Зх — Ау = — 5. ax — Ay = 46, 
6x + pea 8, 4x + Зу — 28 = 0. 
124. Solve the following equations :— ! 
(4) 5x h бу == 7. | 
What t | 
1: 0120-1108 us difficulty im 
Зу — 4) = 0.) 
(b) 8x — 9y — 15. 1 
Pos TON f | "ЛЭ: 
3 2j 


125. One sample of milk contains 65 per cent. of milk 
and the rest water. Another sample contains 40 per cent. 
of milk and the rest water. How many ollocks of each 
sample should be taken and mixed in order to get another i 
sample in which we may have 505 per cent. of milk. ! 

126. A mass of gold and silver costs £318-13-6 ; if the 
proportion were interchanged, it would be worth £ 129-10-6. 
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‘ind the weight of the mixture given that 1 oz. of gold and 
oz. of silver together cost £44-3-0. 15 it possible to find 
he weight of gold and silver separately ? 

127. Gold costs {3-17-10} per oz. and silver 5s. 6d. 
yer oz. In what proportion must these metals be mixed 
О that a pound of the mixture may be worth 432-5-0. 
Suppose x lbs. of gold and y lbs. of silver are mixed. 


Find the ratio P. 


128. A mass of gold and silver weighing 60 oz. is worth 
4158. Find the quantity of gold and silver in the mass, 
an oz. of gold being worth 43-16-0 and an oz. of silver 
6s. (Use x and y to frame the equations.) 

129. A vesselcontains milk and water in the proportion 
of 3:7; 12 seers of milk are added and then the new 
mixture contains milk and water in the proportion of 
13:21. How many seers of water does the mixture contain ? 

130. Two casks A and B contain mixtures of wine 
and water. In A the quantity of wine: the quantity of 
water:: 8: 3. In B thelike proportionis 15: 8. In what 
ratio should А and B be combined so that the proportion of 
wine to water in the new mixture may be 100 : 47. 

131. Gold weighing 19 units in air weighs only 18 units 
in water. Silver weighing 11 units in air weighs only 10 
units in water. A mixture of gold and silver weighing 
15 units in air weighs 14 units in water. If the mass of 
mixture of gold and silver weighs 64 gm. in air, find the 
weights of gold and silver separately in the mixture. 

132. A nugget of gold mixed with quartz weighs 12:8 oz. 


oe 1 j у ; 
in air, but loses 6-4 of its weight in water. Given that gold 


1 1 ; 
and quartz lose 19:35 апа 5115 of their weights when 


weighed in water, find the quantity of gold in the nugget. 
133. A certain number of men can do a piece of work in 
a certain number of days. If the number of men is 
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diminished by 2, five more days will be taken to complete the 
work. If the number of men is increased by 2, the work 
will be finished 4 days sooner. Find the number of men and 
days. 

134. A and B can do a work in 30 Cae B and C can do 
the same work in 15 days. If A is $ as good a workman as 
B, in what time can C alone do the work? 

135. А is half as good a workman as В; they both can do 
a piece of work in 20 days. B and C can do the same work 
іп 10 days. In what time can C do the work? - 

136. Two taps А and B fill a cistern in x and j hrs. 
respectively. Both of them can fill 44 cistern in 1 hour and 
it is found that in 1 hour A fills т; cistern more than B. 
Find x and y. 

137. A journey is finished in a certain time at a certain 
speed. If the speed is diminished by 2 miles an hour, the 
journey takes 13 hour more. If the speed is increased by 
4 miles an hour, the journey can be finished 24 hours 
sooner. Find the speed and also the time taken to finish 
the journey. 

138. Two taps A and B fill and empty a cistern in x and 
y hours respectively. When the cistern is full, it is found 
that, if both taps are open, the cistern is only 32 full at the 
end of 1 hour and that if D alone is open ilie Cistern is 
3 full at the end of 1 hour. Find x and y. 

139. I engage a carpenter for 60 days on condition that 
he should get 10 as. 8 ps. for every day he works and forfeit 
7 as. 4 ps. for every day he is idle. In the end he is paid 
Rs. 23-2-0. How many days was he idle? (Use x and y.) | 

140. Ihavea sum of money to be distributed among a 
certain number of beggars. If I give 2 as. each, I shall 
have 12 as. too much ; but if I give 2 as. 9 ps. each, I shall 
have 6 as. too short. Find the number of beggars and po 
amount that I have. 

141. A dealer buys 100 tons of coal and after selling 
them at ls. 5d. per sack, finds that he has gained | 
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he sold them at 15. 4d. per sack, he would have lost £6. 
Find the weight of a sack of coal and the cost price of a ton. 

142. A dealer buys 100 tons of coal and selling them at 
15. 7d. per sack gains £8-6-8 on the whole. Had he sold 
them at ls. 5d. per sack he would have lost 4,8-6-8 on the 
whole. Find the cost price of a ton of coal and the weight 
“ОЁ a sack. 

143. Two persons А and B together earn Rs. 500 per 
month. A drawing less than Rs. 3,000 per year has to pay 
an income-tax at the rate of 5 ps. in the rupee and B drawing 
more than Rs. 3,000 per year has to pay an income-tax of 
'6 ps. in the rupee. A and B together draw net salaries 
amounting to Rs. 485-6-8 per month. Find their salaries. 

144. Passengers are allowed a certain amount of luggage 
free on a train. Two passengers paid a total sum of 12 ав. 
for excess luggage for the same journey. If one of them 
travels alone and takes the luggage of both he will have to 
pay Re. 1-4-0. If their combined luggage is 12 md., how 
much is each allowed free and what is the charge per md. 
“ОЁ excess luggage ? 

145. A party of scouts were given a number of buns and 
found that if each took four there were two buns over, but 
that if each took 5, the last two scouts had no buns. How 
many scouts and how many buns were there ? 

146. A party of 8 railway passengers carrying an 
average load of 124 seers started for a certain place of 
pilgrimage and estimated they could have carried 14 mds. 
more without being charged for excess of luggage. 
Another party of 3 pilgrims proceeding to the same place 
was charged Rs. 7-8-0 for excess luggage. Ifthe latter had 
joined the former party they could have just escaped the 
payment of excess luggage, their luggage being combined. 
Supposing Rs. 5 was the excess luggage charged per md., 


—— find how much was allowed free of charge and what average 


. load was carried by a pilgrim of the second party. (1 md. 
== 40 seers). _ 


К. о К 


e i y p ! ү, 
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147. A landholder owned a plot of land. He divided 
it between his two sons as follows :—(1) wet lands in the 
ratio of 5: 4 and (2) dry lands in the ratio of 5: 7. The 
sons were then worth Rs. 25,000 and Rs. 23,000 respectively.. 
Find the value of the wet lands and dry lands. 

148. There are two numbers whose sum is 145. Also 
5 of one number exceeds 44 of the other by 30. Find. 
them. 

149. Ihave to perform a journey of 350 miles partly by 
train and partly by motor which takes 20 hours. Assum- 
ing the rates of the train and motor to be respectively 
20 and 10 miles per hour, find how many miles I travelled: 
by train. 

150. A scout walks a few steps and then runs a few 
steps. By taking these alternate paces he travels 1 mile 
in 12 minutes. If his average rate of walking be 3 miles. 
per hour and average rate of running 6 miles per hour, 
find how many yards he walked. 

151. A person rows up stream from А to B a distance 

of 18 miles in a river and returns from B to A in 8 hrs. 
He again starts from A, goes down stream to C a distance 
of 12 miles in 12 hrs. Find the velocity of the stream and. 
the speed of the boat. 
152. A train starts 20 minutes after another and over- 
takes it in 1 hr. 10 minutes. If the former train had 
increased its speed by 2 miles an hour and the latter 
diminished its speed by 3 miles it would have overtaken it. 
in double the time. Find the speeds of the trains. 

153. Two trains 88 yds. and 132 yds. pass each other 
in the same direction in 8, seconds. If they had moved in 
opposite directions they: A have passed each other in 
5, seconds. Find the speeds of the trains. 

154. Two trains 184 ft. and 168 ft. long a are mo ving 
with uniform velocities on parallel rails. When ti 
move in opposite directions they are observed to pass each 
other in 3 seconds, but when they move | 


p. 
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direction, the faster train is observed to pass the slower іп 
6 seconds. Find the rate at which each train moves. 

155. "Two trains 330 ft. and 264 ft. long run on parallel: 
lines of rail. When travelling in opposite directions they 
are observed to pass each other in 9 seconds, but when they 
are running in the same direction at the same rates as. 
before the faster train passes the other in 224 seconds.. 
Find the speeds of the two trains in miles per hour. 

156. I leave my house between 1 and 2 and return. 
between 6 and 7 and find that the minute and hour hands. 
of my watch have exactly interchanged positions. Find. 
the time when I left the house. 

157. A gentleman fell asleep between 4 and 5 p.m. and. 
woke up between 7 and 8 p.m. He found that during the 
interval the hands of his watch had exactly interchanged: 
positions. How long did he sleep ? 

158. A and B run a mile. First A gives B a start of 
3 minutes and is beaten by 176 yds: At the second heat. 
А gives В a start of 160 yds. and beats him by 1 minute. 
Find the rates of A and B per minute. 

159. In a mile race A gives B 44 yds. start and wins. 
by 6seconds. In a three-quarter mile race he gives him 
20 seconds start but is beaten by 29 yds. 1ft. Find the- 
rates per minute to the nearest yard. 

160. A person whose rates of walking uphill, on level 
ground, and downhill are 3, 4 and 5 miles an hour goes from 
A to B in 6 hrs. 6 min. and returns from B to A in 6 hrs. 
22 min. Find the distances walked uphill and downhill 
supposing the level is 20 miles long. 

161. On a building under construction were employed 
x men, y women and 4у boys. The men were paid at. 
12 as. per head per day ; the women and boys were paid 

9as. per head рег day. Then the total daily wages 
sd to Rs. 33-12-0. Some time after, the wages 
аѕеа by l а. for. each man and by 6 pies for- 
and for each boy and the total daily wages. 
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amounted to Rs. 42-1-0. Is it possible to find x and SH 
not, correct the second amount. 

162. А and B are two adjacent stations on a railway. 
А train starts from A, goes on a level for some distance 
and gets up an incline till it reaches B. The train takes 
54 min. to travel the distance AB. The same train travels 
from B to A on its return journey and does the distance in 
44$ minutes. Assuming that the rates of the train on the 
level ground, up the incline and down it are 20 miles, 
15 miles and 25 miles per hour, find the length of the level 
road. (Use x and y.) 

163. "wo trains A and B start simultaneously from P 
and О respectively and travel towards each other meeting 
at a station M. They reach GP aad P respectively and 
again travel towards each other meeting again at a station 
Л НӨ distance MN =: 60 mites and the rates of the 
trains A and B are 40 miles and 30 miles respectively. 
Find the distance from P to O. 

164. If, in the previous question, the two trains A and B 
Start at 7 a.m. and another train C leaves A at 8 a.m. and 
runs at 15 miles an hour, find when the three trains will be 
equidistant. 

165. Three mounted sepoys Р, О and К leave Madras 
for Patalam at 6 a.m., 8a.m.and9am. О and R travel 
l mile and 3 miles an hour faster than P. If they all 
reach Patalam at the same time, find their speeds and the 
distance from Madras to Patalam along the road they rode 
on. | 

166. The manager of a hostel had 200 and 230 students 
respectively in two consecutive years. This addition of 
30 students increased his yearly expenditure by Rs. 1,260 
but diminished the average cost per head by Rs. 18. What 
was the total expenditure in each of the two years? | 

167. . The storage of water in a reservoir would be just 
sufficient to supply water to the inhabitants of a village 
for afew days. If the families in the village received 500 


m i к, yi М 


PRU TN 


«7- РИ ун 


XXVI] THE STRAIGHT LINE GRAPH. 141 


more additions, it would have lasted for 6 days less. If 
however 400 of the men left the village it would have 
lasted for 74 days more. Find the number of men in the 
village and the number of days for which the storage 
was meant to last. | 

168. The total collections in a cinema which exhibited 
in 5 parts a certain film consisting of 30 reels amounted 
to Rs. 2,340. One part was shown every day ша 
week and the five parts were shown in 5 weeks. The 
tickets issued were of 5 classes (1) Box tickets, Rs. 3 each; 
(ii) Ist Class tickets, Re. l-each; (iii) 2nd Class tickets, 
8 as. each; (iv) 3rd Class tickets, 4 as. each; (v) 4th Class 
tickets, 2 as. each. 6 tickets were sold in Class I; the. 
number in Class V being double the number in Class IV 
while the number in Class III being 180 more than in 
Class II. Supposing the total number that attended the 
film was 1646 in each week and that each saw the whole 
film, find the number in Classes II, III, IV and V separately. 

16927 From a Rs. b as. ¢ pss I deduct c Rs. » as. 2 ps. 
The remainder is 2 ps. less than 2 rupees. If I add 
1 а. 6 ps. to the remainder it is equal to 20 (c+ a) pies. 
Find the values of c and a. 

170. If in the previous question I adda Rs. b as. c ps. 
toc Rs. 6 as. a ps. the sum is 4 ps. less than Rs. 22. Find 
the value of б. : 


N.&,—For some more problems on simultaneous equations refer to. 
the next chapter on graphs. 


CHAPTER XXVI 


THE STRAIGHT LINE GRAPH 


149. Variables and their dependence. When the 
diameter of a circle changes, its circumference also changes. 
If the ‘diameter is 1 inch, the circumference — 31 Х 1 or 
34 in. If the diameter is 2 in., the circumference = 31 X 2 
or of in, lf the diameter is x in. and the cir Tues. y in., 


Mer: 
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1 i 
then у = 34x or x = 33 7: In these relations x and y are 
T 
-gaid to be variables because they change and 37 is said to be 


а constant because it does not change. Here the change is 
-governed by a simple law. 

Take the case of a hostel student. His expenses are of 
several kinds :—room, rent, boarding charges, dhoby 
-charges, conveyance charges, etc. The first does not vary 
and the remaining charges may vary. "fy represents his 
-total charges y = У + x a constant and a changing part. 
This is more complicated than the relation between the 
„circumference and its diameter. 

150. This dependence in mathematics is termed a 
function. Thus the fee collections in a school depend upon 
the number of pupils. In mathematics we say the fee collec- 
‘tions are a function of the number of pupils ; similarly the 
„distance travelled is a function of the velocity if time 
remains constant or is a function of the time if velocity is 
.constant. Generally if a quantity y depends for its value 
upon another quantity x, then y is said to be a function of x . 
“Ву complicated laws the relation between y and x may be 
.as follows :— 

4x — 5 


== 3х, у = 2 
y y 6 


шш, yum xt В 


40-23 


Each of the expressions 32, Бодо x?, x? — Ax + 2 


-involving x is called a function of x because for a párticular 
value of x each of the above expressions has а correspond- 
ing value or in other words varies with x. 

151. у= 3х + 4. In this relation у or 3x + 41а 
function of x. Непсе we сап prepare а tabular form of 
‘values of y corresponding to the values that we assign to x. 


Pe 7 "Б 3 CES CARES ге Ёк 7 


37441981 4|35- 4|3.1 + 4|3.0 4 отан Ааа 
ша. ог OT or | 
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It is clear that the pairs of values (7, 25), (5, 19), and 
(3, 13), (— 5,—11) etc. are inter-related. 


То show this connection graphically we plot the points 
(7, 25), (5, 19) and (3, 13), etc. as indicated in Chapter IX 
(vol. D, i.e. join the points freely by a straight line. This 
line AB (Fig. 172) is called the graph of y = 3 x + 4 because © 

(1) corresponding to any value of x, the value of 3x 4- 
4 or y may be read from that line. Note the point on 
the line whose abscissa is 2. Its ordinate is 10, i.e. when 
x = 2, y ог 3x + 4 15 10 corresponding to the process of 
evaluation of 3x + 4 when x = 2; 

(2) corresponding to any value of y or 3 x + 4, the 
value of x may be read from that line. Note the point 
оп the line whose ordinate is 16. Its abscissa is 4 corres- · 
ponding to the process of solving the equation 3x + 4 

(3) any pair of values of x and y satisfying the relation 
y = Зх + 4 аге the co-ordinates of some point on the line 
.and not of any point outside the line ; and 

(4) the co-ordinates of every point on the line satisfy 
the relation y — 3x + 4 and those of any point outside the 
]ine do not satisfy the relation. 


'The graph is the geometrical locus of all points whose 
perpendicular distance from a straightline — 3 times 
. the perpendicular distance from another straight line at 
right angles to it + 4 units. 


152. It will be noted that of all the points on the line, 
two seem to deserve our particular attention. They are 
the points where the line crosses the axes, (1) where it cuts 
the axis of x, there is no ordinate, i.e. y — 0, then the 
corresponding abscissa or value of x is — $; (2) where it 
cuts the axis of y, there is no abscissa, i.e. x = 0 ; then 
the corresponding ordinate is 4. If it is remembered that 
a straight line is determined by two points, it is clear that 


these two points are enough to draw the graph completely 
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(though a third point is generally taken to draw an accurate 
figüre). 

In the figure ОА = — 2, OB —4. ОА and OB are called. 
the intercepts made by the graph on the axes. It may be now 
considered whether it is not possible to get the lengths of 
these intercepts from the relation y == Зх + 4 itself without 
any reference to the graph. 


“ ҮЭ 
Шил со НИ ИШ ШИЖИР a 
ЖЛЕ ЕТ т ш и ы ШИ а же ae eo a 
НЕ-Е 
ЕЕЕ ТТТ Е 
Е а етуг 


cda ы Jo 
Divide both sides by 4. 


— ir] iy-l 


эмо аэ ME : 
EDOT? алара ааа which may be written 
LE TSEE TIS IIT HE RA 
BUSH ЕГЕТЕ ee ИККЕ Б жу x y 
К ЫРЫ we нашага eee Tata ae 1, 
Bis AE ee ШИНИ ЛЖ Е a Е $ 4 
LI TIL BIDS E AE RIEN GE EE 
LIS Een О ria СЕ EH — $ and 4 which were 
|| | noted to bethe intercepts on 


the x and y axes respectively 
appear as denominators. 
under x and y respectively 
with 1 on the other side. 
If every such relation or 
equation can be reduced to. 


Пийвлогта, ie. — +2 — doe 
a б 


may be inferred that a and ё 
are' the intercepts on the 
x and y axes respectively. 
The student may take one | 
or two more relations or 
equations of the sort, find 
the intercepts graphically 
Fic. 172 and examine by algebraical 

transformation whether he 

gets the same values under x or y when they are cast in the form 


T4251 Transformation ofan equation to the standard form 
a 


= 4. 5 = 1 will give the intercepts a and б. 
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< Model No. (1) Réduce 5x + бу + 3— 0 to the form 


X y 
- Ecl 
4 b 
5x + бу = — 3 
5 
Divide by — 3. Ах 23 + i ee a=— $ 
STET b-—--$or-i 


153. Transformation ef an equation to the standard form 
у — mx +c. In the graph of y = 3x + 4, it was noticed 
that 4 is the intercept on the y axis. It will be seen by draw- 
ing the graph of y — 5x ++ 6,6 is the intercept on the y axis. 
Hence it may be inferred that c is the intercept on the y axis 
made Бу the straight line graph represented by y = mx + c. 
_ Then we have to find what 3 is in the relation у — 3x + 4, 
what 5 is in5x-+6and what misiny=mx+ c. In Fig. 
(172) tbrough B draw а line parallel to the axis ofx and if 
PM and ON are the perpendiculars drawn, from Р and Ооп 


АМ 5--BN 7 BM 
ог 


the parallel through В, tben PM ^15 ON 2Г PM 


=a} and P ON $ which shows that for an advance of 1 unit 


оп the x axis, there is а rise of 3 units. The rise of the 
slope or the gradient is 3 to 1. | 
154. There are three methods of drawing a straight line 
graph. The first consists in. preparing a tabular statement 
of corresponding values of x and y, plotting points and 
joining them. The second consists in transforming the 


| | n. | 27 | 
linear equation into the form ar / — l, marking off the 


intercepts on the x and y axes, and joining the extremities 
10 
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The third consists in transforming the 


of the intercepts. 


On the y axis, measure 


== mx + с. 


equation to the form y 


from the origin a length OK equal to с units (vide fig. 175). 


Through the extremity К draw a line parallel to the x 


Measure KR l unit on the parallel and then step off 


axis. 


RS m units in a direction at right angles to the parallel 


Join S.K. Then S.K. 


produced both ways represents the graph. 


line, i.e. parallel to the y axis. 


0. 


Model No. (2) Draw the graph of 8x + 5y + 9 
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147, 
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Fic. 175. 
45, of an inch. 
x axis 1 = 45 of an inch. 


—— 
—— 


XXVI] VARIOUS FORMS OF THE ST. LINE GRAPH. 


Method (2) 8x + 5y 
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Note. —'The scale on the y axis 1 
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| Exercise XXVI (A). 


li d each. question the several graphs should be drawn 
with réference to the same origin and axes. 
"n | Draw the graph of, by plotting points: 
EO y cee GR (11) y = band (3v) y xm 
xit] and [уу sv 1. 
"Find from. each graph the value of y when aS and 
| value of x when v8, ! | | 
| (а) What do you notice about straight lines (i), 
(i and (11) ? 
. What is the zz in each case ? 
(6) What do you notice about straight lines 48) 
апа (у)? 
^ What is the m in each case? 
(c) Hence what do you learn from (a) and (4) ? 
Note that straight lines the m in whose equations 
is the same are parallel. 
| (d) "What difference is there between the straight line 
denoted by (i) and the straight lines denoted by (ii), (iii), 
Эн and (v)? How can you infer the same by merely 
logije at the relation ? 
Draw the graphs of the functions (by plotting points) 
ie Bo, 4x, 5x, 2x + 3, 3x — 4, 4x — 5 and 5x — 6. 
| (а) Find the value of each of the functions when x == 
— 135 and the value of x when each of the functions — 10, 
fr m the. gr aph. 
KOR In what quadrants does the graph of each of the 
firs it four functions lie ? | 
(p) Which of the above functions are pareil edit 
froth their m? Are they so in your graphs? - 
oq ) Which of the functions must pass through ihe 
origin ?- (Judge from the forms of the equations.) 
(е) From the form of the equation judge c in each case 
and verify from. the pa whether the values-of c are 
correct. ; | = 
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-,3. Draw the graphs. of the following functions.. by 
plotting points : —. (3 ioi 
у= — x, Pee, vg y = — Зх, y zx, p= ma 
T- 1,y-—2x.-1, y = — Зх — 5 and y == — 4. — 6. 
(a) Find. the value of each of the functions when 
X == — 2'5 and the value of x when each of the functions 
== 12, from the graph. 
(6) In which quadrants does the graph of each of the 
first four functions lie ? 
(c). What is the zz in each of the first four бане ? 
(d) What difference do you notice between the ‘m’ 
of the first four functions in Question 2 and the ‘m’ of 
the first four functions in Question (3). What difference do 
you notice in the quadrants through which these pass? - 
Hence learn that in the relation y = mx if m is positive 
the graph passes through the first and third quadrants 
and if m is negative the graph passes through the second 
and fourth quadrants. 5 
4. (a) What is the equation of the graphs passing 
through the origin parallel:to у == x —2, y= 2х A 1 
andy = 4x 1-3? 

(b) What is the equation of the graphs passing 
through the origin parallel to y= — x 4- 5, y = — 2x — 3, 
y= — 3x —-4-and y= — 4х-Ь 8? 

(c) OX and OY are,two straight lines intersecting: at 
O at right angles. A point P moves so that its distance 
from OX == its distance from ОҮ. Find the locus of P 
(OX and OY may be regarded as axes of x and y and the 
perpendiculars on OX and OY from any point P as co- 
ordinates of P. Then y = x. The graph of y = x is the 
required locus). . 

(4) OX and OY are two straight lines intersecting at 
О at.right angles. A point P moves so that its distance. 
from OX = 2 times the distance from OY. Find the locus: 
of P. (The locus is the graph of y — 2x as in 4c.) 

(e) ОХ and OY are two straight lines intersecting К 
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О at tight angles. A point P moves so. that its distance 

from OX = z times its distance from OY. Find the locus 

of P. (The locus is the graph of y = zx as in 4c or 4d.) 
5. Draw the graphs of the following equations :— 

Ха) x — y: = 0 (same as y = х); (b) х мн 
азу==— x); (c) y + 2x=0; (d) y — 2x —0; (e) y — 4x —0 
(f) y+ à — 0; (е) Зх + y=0; (4) 3x —y —0; (2) Da ЦЕ 
4y 20; (7) 2x — Зу = 0; (k) 3x + Sy = 0 and (/) 3x:— 
Эн 0, | 

What can you say about the graphs of these equations ? 
Which of them pass through the first and third quadrants 
and which of them through the second and fourth ? | 
^6," Draw the graphs of the following equations without 
D. the points but by reducing them to the form 


ES = I. | : p 
y 3x + 2y + 1 == 0 (choose the or scale on each 
duy i ae 
ep) 3x — 2y - 1 == 0. 
(с) 4x + 5y +6=0. 
(d) 3x — 8y + 9 == 0. 
(e) 12x + 4y — 8 = 0. 
(Р) 6x + 9y + 18 —.0. 

7. Draw the graphs of the following equations with- 
out plotting the points by pog them to the form 
p= mx + c :— | 

(а) 3x + 2y + 4 — 0 (choose the proper scale). · 
(b) 4x — 5y + 6 = 0. 

(c) 2x + y — З = 0. 

(d) 4x + 7y — 6 = 0. 

8. On squared paper mark 6 points which are at a. 
constant distance of 1:2" from the axis of x. What 15 the 
Condition satisfied by these points ? Take some more 
points on the locus and see if they satisfy the condition . 
of the locus? What is the equation of the straight line 
parallel to the X axis at a distance of 1:2" from it? - 
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9. Draw the graphs of у= 5, y= 10, y = — 15, 
— y — — 20 and see how they are situated with respect 
to the axes. 

10. Draw the graphs of x = 6, x = 15, x = — 18, 
x — — 24 and see how they are situated with respect to 
the axes. 

Hence learn that y = ф represents a line parallel to the | 
axis of x at a distance of b units from it and x = а 
represents a line parallel to the axis of y at a distance of 
a units from it. 

. 155. Uses of Graphs. When equations are given their 
roots can be found graphically also. 

Model No. (3) Solve the equations 

4x + 3y = 20 | 

5х — 2y = 2 
We know that the equation 4x : Зу — 20 is represented 
by a straight line graph on which lie a number of points 


graphically. 
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Fic. 176. 
whose co-ordinates satisfy the equation; similarly we 
know that the equation 5x — 2y = 2 is represented by 
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another straight line graph on which lie a number of points 
whose co-ordinates satisfy the equation. But solving 
graphically these two equations means finding a pair of 
values of x and y satisfying both the equations. Hence 
the pair of values of x and y satisfying both the equations 
must be the co-ordinates of a point on both the straight 
line graphs, i.e., must be the co-ordinates of a point 
common to the graphs, i.e., of the point of intersection of 
the two graphs. 


Thus x = + 2, y = + 4 gives the solution required. 
As two straight lines intersect only in one point, we 


can get only one set of values of x and y that satisfy the 
two linear equations. | | 


Note (1).— 
4x + Зу = 20 
4x + Зу = 16 
be reduced to the forms 


| have no solution in common. For they may 


уст = -+ m. 53 The m in both these cases is the same. 
4 ae Fence if the graphs are drawn they will 
and y= — = = be found to be pataia | 
Note (2).— : 


æ+ y= 42x 4 2y == — 8. These two graphs Bie uod differ- 
ent are really identical. Hence no solution is possible. 


Note (3).— 


(Sx — 5 = 4x — 7. This equation may be solved graphically 
thus. 5 До 


| 


| 


The function 3x — 5 may be supposed to be equal to.y. 
. Then y = 3x — 5 (1) is one equation. 
y — Ax — 7 (2) is another equation. 


1 


The graphs may be drawn and the co-ordinates of the 
point of intersection may be found to be 2,1. 
Note (4).— | 
Ax + Зу = 20 . . (1). 


020—451 X ist bu dem Y qoo we 
у == сс PM . ) 
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The graph of the equation 4x. -Е Зу = 20 would give the 
different values assumed by the function AE corresponding to 


the various values of x. Hence the graphs of (1) and (2) are not 
. different. | | 


156. ‘Supposing there is a sort of relation between the 
two variables x and y, find the values of m and c from the 
following sets of values :— 


Plot the points 
«2, :35 48. 1 гапи 
join them. Produce 
the straight line to 
cut the axis of y. 
The intercept on 
the axis of y 25 — 5. 
2. є==—5. Through 
the points (4, 3), 
(8, 11) draw straight 
lines. parallel to the 
axis of x and that 
of y. The slope of 
the straight line — 
fcc АШСЫН AWA 

— 2 x — 5is the relation connecting the variables. 

157. А second use ofthe graphs is that they serve as 
ready reckoners and are used to convert one system of 
units of one kind.into an equivalent system of some other 
units of the same kind. For example, a price expressed in 
annas per viss may be converted into one of rupees per 
maund; a velocity of ft. per second may be converted 
into one of miles per hour or a length in metres may be 
converted into one.in inches and so on. A graph may be 
«drawn to find out what distance a train will travel in a given 
time if its velocity is known. 


Fac. 1795 
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Model No. (4) · А train travels at 20 miles per hour, If 
it travels uniformly draw a graph to show the relation 
between the distance travelled and the time taken. 


Let the distance be d miles and the time taken? hours. Then 
d = 20t is the relation connecting the distance and time or y = 20x 
if y miles is travelled in x hours. By giving values to ¢ the 
corresponding values of d may be found and the following table 
prepared. 


-= The times in hours may be denoted as abscissa along the x axis. 
scale‘, == 1 hr,;- the 
distance in miles may 
be denoted ав ordinates. 
along the y axis. Scale 
415" —5 miles. The points. 
may be plotted and the 
graph drawn. Since the 
function is linear the 
HA pe HH graph must be a straight 
ee ot ete гээс 

1-5 Note (1). — The figure- 

at once shows what dis- 
tance is travelled in a 
given time and in what 
time.a given distance is. 
travelled. It is clear that 
in 4 hours 80 miles is. 
travelled for the ordinate 
of the point on the graph 


‚5 Miles 


Scale 1 Division 


О 1 2. 34 
6 Tres 9 10 p 5 Х whose abscissa is 4 hours. 
‘Scale З Divisions =1 Hour is 80 miles. It is also 
Fic. 178. clear that 60 miles is 


т travelled in 3 hours for- 


the abscissa of the point on the graph whose ordinate is 60 miles is. 
3hrs. Sothe graph is a ready-reckoner. 
Note (2).—If the train starts at 6 a.m., to find what distance: 
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it will have traversed by 8 a.m., we mark on the x axis 6 a.m., 
ММ 2-3 алп... у instead of 0, 1, 2, 3 . ... . and note the read- 
ing on the y axis corresponding to 8 a.m., on the x axis. . . . Thus 
we get 40 miles. 

Note (3).—The graph gives us the NEMEAN of 1 and 20, 2 and 20, 
3 and 20, and 50 on as in the multiplication by 20 and also the 
products of 31 X 20, 35 X 20 and 43 X 20, etc. It also gives the 
quotients ARCAM - etc. 

20° 20 2075. 

Note (4).—The graph can also be used as a conversion graph to 
find out the price per candy or barum when the price of a viss is 
given or vice versa the price per таппа when the price of a candy is 
given. For example, if the price per maund is Rs. 5-5-4, the price 
per candy is a little more than Rs. 105. If the price per candy is 
Rs. 115, the price per maund is a little more than 53 rupees. A can 
be converted into shillings and shillings into 4 with the help of the 


above graph. 

Note.(5).—The gradient in this case is $. The graph enables us 
to find with the help of a scale the distance travelled by a train on 
an incline whose gradients $, i.e. which rises vertically 4 units to every 
3 units advanced horizontally. 

158. A third use of the graphs is that many problems 
can be easily solved graphically without stating the 
conditions in mathematical language, fráming equations 
and solving them. .Serious thinking is thereby sometimes 
saved. | 

Model No. (5) Two trains start from A and B at 6 and 
8 p.m., and travel in opposite directions to B and A at the 
rate of 30 and 45 miles per hour respectively. Find when 
and where they meet. The distance AB is 360 miles. 

Solution. Hours are represented on the X axis, the scale 
is $5" = 1 hour; and miles on the y axis, the scale is -ду” 
= 10 miles. The distance is a function of the time. If d 
be the distance, / the time, then 4 = 30¢ in one case and 
d = 451 in the other case. 

(1) To draw the graph of d = 30/7, plot a point О 6 p.m. 
to show that at 6 p.m. the train is at A. "The gradient 
should indicate a rise of 30 miles in every hour. .Proceed 
from A 1 unit (in hours) then go 30 units (miles) upwards, 
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plot.a point C on the graph. | Heating plot other points 
and draw the graph. 
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(2). То draw the sedis ОГЧ == - 451, plot a point 8 p.m.; 
360 and call it B. since this train runs opposite to the first 
the gradient of the graph should indicate a fall of 90 miles 
in every two hours. Proceed from B 2 units (2 hours) 
horizontally, then go 90 units (90 miles): downwards and 
plot a point D. Similarly plot other points and draw the 
graph. 
. From the graphs the following | С E can at once 
be made at a mere glance:— ig 

(1) The trains meet at 12 midnight ata place 180 miles 
from A, 127! 
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. (2) The train starting from A reaches B at 6 a.m. 
(3) [ase ne bata A, 4am. 
< (4) The trains are separated by a distance of 150 miles 
at 10 p.m. and 2 a.m. 


Exercise XXVI (B). 


‘Solve graphically and check your results otherwise :— . 
PL ees OS oy = THOR 
6 OA 4 уа; 
13. у= бх — 14; y = — 5x + 17. 
14, уг--7х-15,у-:4Х--42 
15. ys fe — 4s y = 85x 4°75. 
(16. 1:84 —45==у = —.9:3х + 43. 
Put each function of.x equal to y in examples 17 to 25 :— 
17. Зх | += 5х 4$. 
18. Зх + 18— 5x + 16. 
197 15-49-4124-14. 
20. 64% — 7:82 5:6x + 8:9. 


8:6.— 
21. 64(x—8)—(7— 8x) Х :5 = 7 $. 
Бабо б—х_ 3—4 6 — 8x 
oes 4 EL 25 : ue gs 
23; 14 zr + 3(6— ж) — 6. ені 


6:52 -- 5:4 86r—3 34-4 6x 4 9x — 7 


xis 8 КИЙЕ БКС. ocu 3 
25. $ (x — 6) + # (х — 8) = & (x — 10) + $ (x — 12). 
26. Зх + 4y = 7. 27. Sx — бу = 8. 
‚бх — 8у = 9. чеч 7y Ilt 
28. Sx + 8y —47. 29. 3у)-4х--13--0, 
| — 7x + 3y = — 9. 21x — 4y + 14 = 0. 
30. 10x + 7у — 475 = 0. 31. 34x + 78у = 121. 
© gy — Зх F 291 = 0. — lix-l- 68y — 87; 
782. 15r + 3:7у = 16°26. 33. 6x -8y = 31. | 
—6:4х +- 1:8y = — 37:72, 7796 — 1:бу єг 15:65. 


34. Ide + 7:5y = 34. 
UE 1.8:6xy > 13y == — 5*2... 


158 ELEMENTARY MATHEMATICS. [ CHAP. 


Solve the following problems graphically :— | 

35. 5 chairs and 3 tables cost Rs. 107-8-0. Four tables 
and 7 chairs cost Rs. 145-8-0. Find the cost of a table and 
a chair. 

36. 5 pairs of bulls and 8 pairs of buffaloes cost 
Rs. 1,360. 3 pairs of buffaloes and 4 pairs of bulls 
cost at the same rate Rs. 680. Find the cost of a pair of 
‘bulls and a pair of buffaloes. 

37.° A gramaphone with 15 records. costs Rs. 180. 
"The same gramaphone with 20 records costs Rs... 210. 
Find the cost of the gramaphone and the average price of 
a record. | we | 

38. A boat goes upstream 53 miles in 5$ hours and 
downstream 15 miles in 3 hours. Find the rate of the boat 
and the stream. an 

39. A number of two digits is such that thrice the digit 
in the units’ place is 4 times the digit in the tens’ place 
diminished by 3. If the sum of the digits is multiplied by 
5 and the product increased by 3, the result is the original 
number. Find the number. 

40. If a rectangular field were 4 yds. less long and 
7 yds. less broad, the area would have been 875 sq. yds. 
less. Ifon the other hand the field were 18 yds. longer 
and 8 yds. broader, the area would have been 2,160 sq. yds. 
more. Find the dimensions of the rectangular field. 

141, lkg.— 2-2 Ibs. Draw a conversion graph to 
enable you to read off the number of lbs. equal to a given 
number of kilograms and vice versa. Find, from the graph, 
the equivalent of 15 lbs. in kilograms and the equivalent 
of 8 kilograms in lbs. d 

42. Assuming 1 m. = ll yd., roughly, draw a graph 
which would express a length in yards in terms of metres 
up to 50 yds. Find from the graph how many metres are 
equal to 45 yds. and how many yards are equal to 35 
metres. 

43. lviss— 34 lbs. Draw a graph to convert lbs. into 


XXVI] РЕОВЬЕМ5-ТО BE SOLVED GRAPHICALLY. 159 


viss and viss into lbs. From. your graph, find how many 
viss are equal to 2 qrs. and how many lbs. are equal to 
half a maund. 

44. Assuming 1 km. = :621 of a. mile, find graphically 
the number of miles in 20 km. and the. number of km. in 
16 miles. 

— 45, Assuming that 1 cm. = 0:394 in., construct a graph 
to read off cms. in terms of inches. Find how many inches 
there are in 3:5 cms. 

.. 46. A speed of one mile per hour is equal 22 ft. per 
second. Represent this relation. by means of a graph. 
From the graph read off how many feet per second are 
equal to (a) 20 miles per hour, (2) 35 miles per hour and 
(c) 43 miles per hour. Also how many miles per hour are 
equal to (а) 35 ft. per second and (b) 47 ft. per second ? 

47. 100 degrees of centigrade. are equal to 80? of 
. Reaumer scale. Draw а graph to represent this relation. 
From it, find how many degrees of К — 75°С and how 
many degrees C — 35?R. 

е IDEE —212?F; O°C — 3218. Construct a graph 
to illustrate the relation between the two scales. From the 
graph, find the number of degrees F corresponding to 
75°C, 32°C, 45°C. Also find the number of degrees C 
corresponding to 135?F, 95?F, and 112?F. 

49. Supposing F — mc + №, find m and p graphically 
from the graph drawn in Question 48. 

50. The expenses of a family are partly constant and 
partly proportional to the number of its members. They 
amount to Rs. 133 when there are 8 persons and Rs. 148 
when there are 9 persons. Draw the graph and from the 
graph find what the expenses would be when the family 
consists of (a) 12 persons, (6) 4 persons and (c) 20 persons. 
2751. The expenses of a hotel keeper are partly constant 
and partly dependent upon the number of customers. If 
there are 50 customers the expenses per month amount to 
Rs. 520. If there are 45 customers they amount to Rs. 480. 
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Draw a graph and from tlie graph find the amount of the 
expenses when there are (a) 25 customers, (b) 73 and (c) 86. 

52. 'The income of a touring officer consists of a fixed 
income and a batta depending upon the number of days he 
is outside his head-quarters. If he is out for 15 days he 
gets Rs. 375 and if for 17 days Rs. 385. Drawa graph 
and find from it what he would аы if he is out for (a) 20 
days and (6) 25 days. 

53. A bottle half EE of mercury weighs 248:4 gm. 
and 122:4 gm. when.4 full - Find what fraction of the 
bottle is filled when d weighs (а) 163-2 gm. and (b 
Pie em. bs: j F 

54. А bullock cart driver demands 2 annas for the first 
mile and 14 anna for every subsequent mile. Draw a graph 
to illustrate the relation between the number of miles and 
the charge and read off the charges for ave гж (a) 8 miles, 
(6) 12 miles and (с) 23 miles. 
^ 55. The speed of a ball thrown up with a velocity of 
644 ft. per second is retarded by 32 ft. per second every 
second. Find graphically what would be its velocity at 
the end of (a) 5th second, (4) 8th second апа (c) 25th 
second. Find when its velocity would be zero. 

56. In a hostel students have to pay a caution fee of 
Rs. 30 for the first month and Rs. 15 for every subsequent 
month. Find graphically how much a student will have to 
pay for (а) 8 months, (2) 10$ months and (с) 64 months. 

- 57. А cistern $ full has an outlet which empties 4 of the 
cistern every hour. Find how full the cistern would be at the 
end of (а) 2 hours, (0) 3 hours 35 minutes and (c) 4 hours 
45 minutes. Find when the cistern would be completeiy 
empty. 

58; Itis known that the mercurial column in a barometer 
diminishes by one inch for a height of about 1,000 ft. 
ascended above the sea-level. What is the height of a place 
where the barometer reads (a) 27:5, (6) 27:8 and (c) 28:3 in. 
assuming the barometrical reading at-sea-level 15 30- inches. 
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+59. A client agrees to pay a barrister Rs. 500 and 
- Rs. 50 for each day's engagement at court. Draw a graph to 
- illustrate this and find how much the barrister would get if 
he were engaged for (a) 20 days and (0) 25 days. Find for 
how many days he has been engaged if he gets Rs. 1,550. 

60. A surgeon charges a fixed sum for performing an 
operation on a patient and an additional sum for every day he 
dresses him. "The surgeon received Rs. 910 after dressing 
for 40 days. He would have received Hs. 1,210 had the 
dressing been continued for another 30 days. Find how 
many days he dressed if he received Rs. 810. 

61. A person who takes 12 shares in the Mylapore 
Fund incurs an initial expenditure of Rs. 4-12-6. Another 
subscriber taking 8 shares in the same fund spends Rs. 3-4-6 
initially. Assuming the charges to consist of 2 parts one 
a fixed sum and the other depending upon the number of 
shares taken, draw a graph and from the graph find the 
initial expenses of the person taking 50 shares in the fund. 

62. Itis found that the cost of a marriage in a certain 
Hindu family is partly constant and partly variable being 
proportional to the number of guests invited and fed. 
When 500 persons were fed, the cost of a marriage came to 
Rs. 3,500; while the cost of another marriage celebrated 
- by the same family was Rs. 5,500 when 900 guests were 
invited and fed. Draw a graph and from it find the number 
of persons invited and fed when the family celebrated a 
third marriage the cost of which came to Rs. 4,700. 

63. A rickshaw driver has to pay to the owner of the 
rickshaw a fixed sum daily for the use he makes of the 
rickshaw out of his earnings which are proportional to the 
number of miles he runs pulling the rickshaw. Опе day his 
net earnings were Ке. 1-3-6 for a total journey of 7 miles. 
Another day they were Re. 1-8-0 for a total journey of 
10 miles. Draw a graph and from it find how many miles he 
pulled the rickshaw on a day on which he earned a net 
sum of Re. 1-5-0. 

11 


162 ELEMENTARY MATHEMATICS. [ CHAP. 


64. Assuming that the cost of a building is estimated 
roughly to consist of two parts, one the price of the ground 
which is constant and the other the price of the super- 
structure depending on the number of stories built. Find 
the cost of a house built on 1 ground of land with 3 stories 
high, it being given that a building 2 stories high built on 1 
ground costs Rs. 7,000 and another building 1 story high 
built on the same area costs Rs. 5,000. 


65. To telegraph an urgent message of 50 words it 
costs Rs. 6-4-0; another of 8 words Re. 1-8-0; another of 
11 words Re. 1-8-0; a fourth of 12 words Re. 1-8-0 and a 
fifth of 13 words Re. 1-10-0.. Draw a graph and from it 
find the number of words in a message for which Rs. 2-8-0 
is charged. 


66. Itis found that a school spends a certain amount 
every year in playing matches with other schools in the 
same locality, being partly constant (consisting of entrance 
fees) and partly variable (depending on the number of 
matches played). The school spent Rs. 65 in a year when 
20 matches were played and Rs. 90 in a subsequent year when 
30 matches were played. Draw a graph and from it find 
how many matches were played when the expenditure was 
Кё 73. 


67. ` Bricks are supplied from a brick-kiln by a contractor 
to a place where a building is erected on condition that 
a fixed sum should be paid for the cartage in addition 
to the cost of the bricks supplied. When 2,000 bricks 
were supplied the cost including cartage came to Rs. 12 
and when 750 bricks were supplied the cost came to 
Rs. 9-8-0. Find graphically what amount is charged for the 
cartage ? 


68. In an examination paper the maximum for which is 
85, three boys get 45, 32 and 16 marks. If the maximum 
is increased to 100, find what their marks will be (by 
means of a graph) to the nearest unit. 
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69. In a paper which carries 374 marks 2 boys get 13 
and 174. Find what they will get, if the maximum is 
raised to 50, to the nearest unit. 

70. In an examination 4 boys get 75, 63, 49 and 27 
marks. If the last boy's marks are raised to 35, find by how 
many the marks of the others should be increased to the 
nearest unit. 

71. Inanexamination the first boy got 75 marks and the 
last boy 27 marks. If the marks of the first boy are raised 
to 85 and those of the last boy to 35 marks, find the revised 
marks of a boy who got 68 marks graphically. 

72. In a paper the first boy got 65 marks and the 
last 43 marks. If the marks of the first boy are increased 
to 80 and those of the last reduced to 36, find what marks 
in the revision a boy would get if his marks were 
originally 49. 

73. Draw a graph to find the simple interest for 
9 months at 44 per cent. per annum on sums ranging from 
Rs. 300 to Rs. 325. Read off the interest on Rs. 311 and 
Rs. 318-8-0 to the nearest pie. Also find to the nearest 
rupee what sums will produce an interest of Rs. 10-2-8, 
and Rs. 10-3-4. 

74. The price of twill varies from Re. 1-6-0 per yd. to 
Re. 0-8-0 per yd. according to the quality. Ifthe dearest 
quality is sold at a reduced price of Re. 1-2-0 and the 
cheapest at Re. 0-4-0, find for how much a yard of the quality 
costing Re. 0-12-0 will now be sold. 

75. In an examination, the maxima for English, 
Mathematics, History and Vernacular were 75, 50, 35 and 
374 marks. A got 35, 28,17 and 28 in these subjects respec- 
tively. If the maxima of all the subjects were raised to 
100, find what he would get in each subject. 

76. Inthe previous question the marks of the last boy 
in the several subjects were 17, 13, 12 and 18. If he were 
to get 35 per cent. in each subject find how much the boy in 
Question 75 would have got in each subject. 
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77. 'Тһе following table gives the radii of different 
circles and their circumferences in inches :— 


Каап M. 2 2-5 3 eS 10 
Circumferences ... 6:28 12:56 15:70 18:84 28:26 62:8 


From it determine the circumference of a circle whose 
radius is (а) 8", (0) 5:6" and (c) 7:5". 3 ' 
78. The following table gives the sides of equilateral 
triangles and their perpendiculars in inches :— 
Sides 0 10 2 ЗГ 3-7 4:5 
Perpendiculars +870 1:73 2:60 3:20 3:90 


Plot the points and construct a graph. From the graph 
find the perpendicular of an equilateral triangle of (а) 8" 
side, (0) 9:5" side and (c) 7:6" side. 

227955 The following table gives the sides of several 
squares and their diagonals 1n inches :— 


Sides ОН 3 5 6 222 cone 
Diegonals ... 42 7:0 8-4 10:5 13:7 


Piot the graph and from it find the diagonal of a square 
whose side is (a) 15", (6) 10:5" and (су 8:6". 

80. Compare the fractions 2, 4, 11 and 11 graphically 
and arrange them in ascending order of magnitude. 


81. Convert the above fractions into percentages 
eraphically. 


62. A railway company charges 24 pies per mile for 
third class for passenger trains and 34 pies per mile for 
third class for mail trains. Draw graphs (with reference to 
the same origin and axes of co-ordinates) which would 
show the charges for distances up to 100 miles for each 
kind of train and find the distance which would make a 
difference of 4 as. between the two fares. Also find how 
many miles more could be travelled in the passenger train 
for а sum of Re. 1-1-6. 
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83. Intheaccompanying figure the straight lines through 
A, C and E represent ү 
the graphs of 3 trains in 
motion. Assuming that 
OX represents the dis- 
tance axis, scale 1"—10 
miles and OY те- 
presents the time axis 


Beale Fi -hour ; find | 
graphically the rates of T 
the trains. 4 


84. Find graph- "—  — 
ically which of the fcl- 5 Ён 
: f FIG. 180. 
lowing investments 
yields the highest rate of profit :— 
At the beginning of the year. At the end of the year. 
(1) Rs. 300. Kei 345. 
(29:71, 450. Nis 
(35, 650. | У, 


85. If an aeroplane is moving with a maximum velo- 
city of «ft. per second and diminishes its velocity at a 
uniform rate of 577 ft. per second for every second, show. 
that its velocity v after ¢ seconds is given by the formula 
y-—u-— ft. 

If = 110, / = 10, draw a graph showing the relation 
between v and 7. Find (a) from the graph its velocity after 
the sixth second, and (4) when it comes to rest. 

86. In a clearance sale, a shop-keeper alters an original 
price of Rs. x into the reduced price Rs. (mx — 1). A silk 
saree which originally cost Rs. 32 was obtained for 
Rs. 23-12-0. Draw a graph showing the relation between 
the two prices and from it find the reduced price of a 
Dhariwal shawl originally costing Rs. 8. 

87. A railway company was obliged to enhance its 
fares and altered an original fare of Rs. x into the increased 
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fare Rs. (mx 4- с). Тһе original fares to two stations were 
Rs. 2 and Rs. 3 and the altered fares were Rs. 2-12-0 and 
Rs.4 respectively. Draw a graph to show the relation 
between the original and altered fares and from the 
eraph find the original price if the altered fare was 
Rs. 10-4-0. 


88. Soap nut sells at Rs. 6 a maund, the cost of 
powdering it in a mill is Rs. 2 per maund and the price 
of a gunny to hold the powder is4 as. Draw a graph 
showing the relation between the quantity of soap nut 
bought and powdered and the amount paid including the 
price of the gunny. Find from the graph how much of 
soap nut powder could be had for Rs. 4-4-0; also the price 
of 14 viss of soap nut powder. (А gunny will ordinarily 
hold 2 mds. of powder.) | 


89. Test if the following points are in a straight 
line :— 


(a) (1, 1D ; (4, 26); (— 4, = 14); (— 8, — 34) 


and find the equation of the lines passing through each 
set. 


90. Two quantities x and y are connected by the 
relation y = mx. y = 10, when x = 5. "Draw. а graph 
and from it find the value of zz. What is the inclination 
of the graph to the axis of x ? 


91. Two variables x and y are connected by the 
relation y — mx. When x = — 4, y — 8. Draw the 
graph and from it find the value of m. What is the 
inclination of the graph to the axis of x? 


92. Draw the graph of 2x + 3— y. Test if (— 6, 
— Зу, (8; у ае оп the line. 


93. Draw the graph of 3x — 5y = 1. . Test if (7, 4), 
(8, 43) are on the line. | | 
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94. Assuming that a relation of the form y — mx + c 
exists between the values of x and y in the following 
tables, find graphically the values of ;z and c. 


(a) | | стер, 
Xs d + | 10 | 20 | —30 
| | j 
у желй 12:11:47 | 97 |—153 
| 
E ^ | | 
7 м Lee 105 | 15:5:1:18 
: y= | zx 26 | 394 46 
y» | | 


95. Examine if the following sets of points аге 
collinear :— 
(a) (10, 33) ; (— 5, — 27); (8, 25). 
(Б) (5,5) ; (10, 11); (73, 8). 
| Read the equations of the straight line graphs passing 
through them, 

96. Find graphical the equation of a straight line 
passing through the origin parallel to each of the graphs 
in Question 95. 

97. Find graphically the equation of a straight line 
passing through the origin perpendicular to each of the 
graphs in Question 95. 

98. Find graphically the equation of a straight line 
passing through the point (5, 10) parallel to each of the 
eraphs in Question 95. 

99. Find graphically the equation of a straight line 
passing through the point (5, 10) perpendicular to each of 
the graphs in Question 95. 
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100. Examine graphically if the following sets of 
straight lines are concurrent :— 

(а) 5x + бу = 10 (1); 4x — 8y = 7 (2); Зх — 18у — 
4 == O43) 

(b бх — 7y = 6 (1); 8x + 3y = 52 (2); x T Я 
23 == 040). 

How would you prove without drawing graphs that in 
each set there are concurrent lines ? Measure the angles 
between (1) and (3) in (а); and those between (1) and (2) 
in (2). 

101. Draw the locus in each of the following cases Tus 

AB and AC are two straight lines at right angles 

to each other. А | 

(а) А point moves so that its distance from AB is 
equal to (i) its distance and (ii) thrice its distance from 
AC. | 

(B) A point moves so that the sum of its distances 
from AB and AC — 2 inches. 

(c) A point moves so that the difference of its 
distances from AB and AC — 1:5 inches. 

(d) А point moves so that twice its distance from AB 
increased by thrice its distance from AC — 5 inches. 

102. No. 15 Bangalore Passenger train leaves Central 

Station at 5 and reaches Bangalore at 19.40. The-distance 
between Bangalore and Madras is 240 miles. No. 16 
Passenger train leaves Bangalore at 7.20 and arrives at 
Central Station at 19.20. Find when and where they meet 
and their average rates of travelling. 
‚ТӨЗ. No. 7 Bangalore Май leaves Central Station at 20.40 
and reaches Bangalore 240 miles distant from Madras at 
6.30. No. 8 Bangalore Mail leaves Bangalore at 20.40 and 
reaches Central Station at 6.30. Find when and where these 
two trains meet and their average rates of running. 
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104. Draw the graphs in Questions 102 and 103 with 
reference to the same axes. Find when and where (a) 
No. 15 passenger and No. 8 mail meet and (2) No. 16 
passenger and No. 7 mail meet. 
105. Draw the graph of the following train (No. 21 
Fast Passenger) with the help of the data furnished below :— 


No. of Miles } Time of 'Time of 
from Madras Station Arrival Departure 
0 Madras m — 1.15 
43 Arkonam ОВ 9.15 
84 кешеа -—... 10:59 11.5 
162 Cudappah au 14429 14.35 
276 ШАККА... 20.15 21:5 
351 Raichur 2.0.40 Nil. 


From the gradients of the several courses of the train. 
find the greatest speed of the train in miles per hour. (The 
distance may be expressed to the nearest 5 miles.) 

106. In the figure in Question 105, with reference to the 
same axes and origin, draw the graph of the following 
train running from Raichur to Madras (No. 22 Bombay 
fast passenger). 


No. of Miles das Time of Time of 
from Raichur Сорт Arrival Departure 
0 Raichur Lat — 4.25 
ТЭ Guntakkal ж 7.25 2:55 
189 Cudappah BN S 13:20 
267 Renigunta ТОЗО Eu T4. o 
308 Arkonam dono MP 19.15 
351 Madras не РЫН Nil. 


From the gradients of the several courses of the train 
find (2) the greatest speed of the train in miles per hour 
and (0) when and where trains No. 21 and 22 meet. Find 
from the graph the distance betweén the two trains at 14.0 
and when they will be 10 miles distant. | | 
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107. Draw the graphs of the two following trains with 
reference to the same axes :— 


No. 5 Bombay Mail running from Madras to Raichur. 


Distance in miles 
from Madras 


0 
43 
64 
162 
276 
351 


Time of — 
Departure 


2118 
22195 
0.5 
3.0 

8.15 


No. 6 Bombay Mail running from Raichur to Madras. 


Distance in Miles 
from Raichur 


308 
351 


Find when and where the two mails meet. 
maximum speeds of the two trains respectively. 


К Time of 
aos Arrival 
Madras Qs x 
Arkonam 21:020 20 
Renigunta ОЗ 5p 
Cudappah 237 2,90 
Guntakkal 10502749 
Raichur oll. 20 
: 'Time of 
Station Arrival 
Raichur n — 
Guntakkal ... 19.40 
Cudappah ee 0550 
Renigunta КОКО Ыр 
Arkonam ex 5.45 
Madras Surg. 30 


Time of 
Departure 


Tu 

20.20 
0.55 
4.20 
6.5 


Compare the 


State 


between what two stations the trains run with maximum 


speeds. 


108. Draw the graph of the following train :— 


No. 31 Waltair Passenger running from Madras to 


Waltair. 


Distance in Miles 
from Madras 


: Time of 
Station ИА 
Central Station...) ^. — 
Gudur Sv ТЭЮ 
Bezwada ОЛО 
Samalkot or 05.25 


Waltair | РТЫ 


Тіпе ої 
Departure 


8.10 
13.25 
23.40 

6.40 
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[Let 10 miles be represented by p” and 10 minutes by 
3y” and let the distance be expressed correct to the nearest 
10 miles]. From the graph find when it goes to (а) Bitra- 
gunta and (0) Tenali their distances from Madras being 131 
miles and 249 miles. Find also the distances from Madras. 
to(a) Rajamundry and (4) Tuni if the train arrives at these 


two stations at 4.50 and 8.0 respectively. 


109. Draw the graph of the following train, with 
reference to the same axes as in Question 108 :— 


No. 10 Fast Passenger running from Waltair to Madras. 
Time of Time of 


Miles from Waltair Stations Ee Бера 
0 Waltair DS x 16:0 
93 Samalkot 07: 20.10 20.40 
217 Bezwada me 4.45 5,35 
399 Gudur ЕС 1:3:20 13.40 
485 Central. Station! 1:17:30 — 


Find (a) at what time the train arrives at (i) Tuni and 
(ii) Ellore 60 and 180 miles from Waltair respectively, 
(0) the distances of (i) Ongole and (ii) Ponneri from Waltair 
supposing the train reaches these stations at 9.15 and 16.20 
respectively and (c) when and where the two passenger 
trains Nos. 31 and 10 meet. 


110. Draw the graphs of the following trains with 
reference to the same axes and in the same figure :— 


(A) Calcutta mail running from Madras to Waltair. 


Distance from SO Time of Time of 
Madras Station Arrival Departure 
0 Central Station ... — 20.0 
131 Bitragunta 3, 0.35 0.45 
268 Bezwada T 5.30 5.50 
305 Ellore 18: 745 7.20 
392 Samaikot cit 10.50 21.2 


485 Waltair rd 14.35 — 
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- (B) Calcutta mail running from Waltair to Madras. 


Distance from А Time of ‘Time of 
Waltair Station Arrival Departure 
0 Waltair е — 13.20 
93 Samalkot sop s OO 17.3 
180 Ellore NE C DES 20.50 
217 Bezwada ig 22:5 22:28 
354 Bitragunta Vr 3.0 3.10 
485 Central Station 8.0 ie 
Madras. 


Find (а) when and where the two mail trains meet, (2) 
what the distance between the two trains at 4.0 and 2.0, 1s 
and (с) what the interval of time is between the instants 
when the two trains pass (1) a station 200 miles from 
Madras and (11) a station 310 miles from Waltair. 

111. А motor car starts at 5 a.m. from Madras and goes 
to Chingleput 37 miles from Madras at the rate of 20 miles 
perhour. A Vellore jutka starts from Chingleput at 6 a.m. 
for Madras at the rate of 10 miles an hour. 

Find graphically (a) when and where the car and jutka 
meet (0) at what distance the jutka will be from Madras 
when the car reaches Chingleput. 

112. If in the preceding question, the car meets with an 
accident at 6 a.m. which detains it for 30’, find when and 
where the jutka will meet the car. 

113. А can do a piece of work in 10 days, B can doa ' 
piece of work in 15 days. Draw the graph of A's work, B's 
work and of the combined work of A and B. Find from 
the graph in how many days А and B will finish the work. 
(Note the L.C.M. of 10 and 15 will be' of some use 
in deciding the scale you choose). 

114. If in the preceding question A works for 2 days, 
and then B joins him, find when the work will be finished 
by both А and B working together. 

115. A, B and C can do a piece of work in 3, 4 and 5 
days respectively. A works at it for the first two days and 
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then leaves off. B and C work at it until it is finished. 
Find graphically when the work was finished. Draw the 
graphs of the work of (1) A, (2) B, (3) C, (4) A and B, 
(5) B and C, (6) A and C and (7) A, B and C. 

116. If in the preceding question A worked for the first 
day, B for the second day and A, B and C from the third 
day, find graphically when the work was finished. 

117. A cistern is filled by two taps A and B in 4 and 5 
hours respectively. Draw the graphs of the quantity of 
water supplied by A and B and of the combined supply of 


А and B. Find from the graph in how many hours the 


cistern would be filled if both the taps were opened together. 

118. If, in the preceding question, the tap А alone were 
kept open for 1 hour and then B also opened, find 
graphically in what time the cistern would have been filled. 

119. A cistern is filled by a tap A in 5 hours and 
emptied by a tap B in 4 hours. Draw the graphs of the 
quantity of water supplied by А, that emptied by B and of 
the combined emptying action of A and B. From the 
graph find when the cistern will be emptied if both the taps. 
were opened when the cistern is full. 

120. А cistern is filled by two taps A and B and emptied 
by a third tap in 3, 4 and 5 hours respectively. If all the 
taps were opened simultaneously find graphically when the 
cistern will be full. 

121. А cistern contains water to a depth of 25 ft. There 
is a leak in the bottom through which water fiows so that 
the surface is lowered by 4 inches in every 5 minutes. 
Draw a graph to show the escape of water through the leak 
and from it find (a) when the depth of water would be 16 
feet 8 inches, (4) what the depth would be after 6 hours and 
(c) when the cistern would be empty. | 

122. If in the preceding question, there is a supply of 
water which raises its surface by 3 inches in 10 minutes, 
find graphically when the cistern will be (а) empty and 
(b) the water will be 10 feet deep. 
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123. Find graphically when the minute and hour hands 
of a watch will be together between (a) 1 and 2, (^) 2 and 5, 
(c) 11 and 12 and (d) 8 and 9. 

124. Find graphically when the minute and hour hands 
of a watch are at right angles to one another between 
(a) 1 and 2, (^) 2 and 3, (c) 11 and 12 and (4) 8 and 9. 

125. Find graphically when the minute and hour hands 
of a watch are opposite to one another between (а) 1 and 2, 
(6) 2 and 3, (с) 11 and 12 and (4) 8 and 9. 

126. Find graphically the interest on Ris; 350 at 5 pet 
cent. for 3 years. 

[The interest on 100 for.3 years is 15; the interest on 0 
{в 0. Hence plot (100, 15) ; (0, 0). Join. | 

127. Find graphically the interest on Rs. 600 at 9 per 
cent. for 5 years. Hence find (а) on what sum Rs. 112-8-0 
is the interest and (4) what the interest on Rs. 250 is. 

128. Rs. 500 is lent at 5 per cent. for 6 years. Find 
graphically (а) what Rs. 450 amounts to in the same time 
at the same rate and (0) what sum amounts to Rs. 455 in 
the same time at the same rate. / | 


129. Rs. 750 is lent at 12 per cent. for 1 year and 8 
months. (а) What sum amounts to Rs. 1,200. in the same 
time at the same rate? (b) What is the amount of Rs. 270 
at the same rate in the same time ? 


130. A merchant sells all his articles so as to gain 20 
per cent. Find the C.P. of an article whose selling price is 
Rs. 54 and the S.P. of an article whose C.P. is Rs. 100. 


CHAPTER XXVII 


GRAPHS CHIEFLY STATISTICAL 


159. Two variables are generally connected by a certain 
relation. For a particular value of one variable, there 1s 
some value of the other variable. In certain cases it is 
possible to find the value of one variable corresponding to 
a given value of the other variable provided the relation 
.connecting the two variables is known or the mathematical 
law governing their interdependence is stated. For 
example, in the relation у — 4x + Sif a= 3, у = 17:08 16 


| 
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у = 6 then x — 1; or in the relation y endi c 3, 
y = 9orify = 16, x = +4. In other cases it is not 
possible to find the value of one variable corresponding to 
a given value of the other variable. For example, what the 
population will be ina particular year ina town, or what 
the temperature will be at a certain place ona certain day 
cannot be determined according to any definite law 
known but may be obtained by observation and ascertaining 
the result. In all such cases figures representing different 
pairs of the corresponding values of the two variables are 
got from returns, reports prepared by Government in 
consultation with the various departments collecting inform- 
ation for purposes of investigation. Such figures are called 
Statistics. То convey a good impression to the mind of 
the changes in the values of the variables, a diagrammatic 
representation in the form of a curve is generally made. 
The following examples will show what is meant :— 

Model No. (1) 'The average attendance per week for 


Some successive six weeks in a class of 40 boys is as 
follows :— 


First |Second| Third | Fourth | Fifth | Sixth 
week week | week week | week week 
30 35 30 37 | 28 32 
| | 


Represent the above graphi- Y HE 
cally. RBESENESXZUC COEM EM 
(1) Supposing 25 {о be the 


average just prior to the first week. 
(2) Supposirg 25 itself to be the 
average in the first week and not 30. 


7 Division = 1 Pupil 


35 y ET] 
(1) Solution.—Along OX, ig^ re- 2185 ай нинцинан 
presents a week; along OY, р” "HEN HE 
represents 1 pupil and О itself ә 304/4--4114-44111----- 
along the y axis represents 258 ГУ 71711-1 
pupils. ('This device is adopted to "3 "ТЕН 
diminish the space required for the Of OE EIU S 

diagram.) The graph isnot a con- Scale 2 Divisions = 1 Week 


tinuous line but a series of broken 
lines. These are not graphs but 
there is some advantage in the graphical representation. The 


Fic. 181. 
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О 1 2 3 4 5 6 po vividly telis us that 
A wa a wet i a the average is lowest just 
HERR ere “ prior to the first week сар 
7|)4-- highest in the fourth week. 
^d a el - It also shows how it rises 
AE H 229 байв, SomeHmps Iu 
ЭГ ТҮ ИМ newspapers a diagram is 
EEE ACE ERAN drawn as in Fig. 182. 
85555: 8888 188888 8550 от 
| AN IN 1 
AELELEEKX-HCHZN oe эг}. Н (ep rhe Ti part 
: pere ВШ 48870 LLL model is done as represen- 
ЕНТ ee ted in newspapers. 
HERRERA ERR 
33 mare ee : 7 HHH Model No. (2) 'The 
mul H daily temperature of 
ES 


Madras for some days 

E in June, 1923 is given 

ОгоолгЇЙГ ТМ ОО the following 
Frc. 182. table :-- | 


Date in 


June 1923 14 15 | 16 


— 


'Temperature 1 99-1 | 99:8 


id degrees 1004 99:3 | wrs 195:0 | 104:8 


E 
Эн 


L| 
ЖМ Ч L| 8 
pua. qupd ар р РЗ 
СИ И eS Е ША A ИЙЕ рап 
| hoe ee OS eae 6 


О 14 15 16 hon Ae 19 — ТЕШИ ГЕ, 
Scale 4 Divisions =1 Day 
BG: 189. 


wee 


~ 
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Represent the above graphically and find the probable 
temperature on the 17th June. 


Along OX, 45" represents 1 day ; along OY, 44" represents :2° of 
the temperature. The origin О represents 99° and 13th of June. 
The graph is a continuous curve. 

From the curve it is easily seen that the daily temperature 
increases from the 14th to the 16th June, there is a fall from the 16th 
to the 18th, again there is a rise from the 18th to the ?0th and again 
a fall from the 20th. The probable temperature on the 17th is 99:8. 


When we read from the graph the value of any one variable corres- 


ponding to any value lying between two consecutive values of 
the other variable, we are said to find tbe required quantity by 
interpolation. 


In drawing the continuous curve, it is supposed that 
there is no knowing whether between two days, say the 16th 
and the 18th, there wasa continuous fall in temperature or 
there were rises and falls not shown by the curve but it may 
be taken that in all probability there was a gradual fall. If 
the readings are to be accurate, the interval between two 
successive readings taken should be very small If the 
readings were taken every two days, the graph then drawn 
would give different readings of temperature for days in 
the interval. The smooth curve suggests that there are no 
abrupt changes in temperature whereas a broken line 
indicates sudden changes. 


Exercise XXVII. 


LÉ The recorded monsoon rainfall at Nagpur for the 
years from 1854 to 1868 is given below :— 


Year Inches | Year Inches 
1854 48-40 1862 43-29 
1855 24-04 1863 37:46 
1856 44-33 1864 28-96 
1858 31:87 1865 38-16 
1859 29:48 1867 53-72 
1861 40:89 1868 19:28 
The records for 1857, 1860 and 1866 were lost. Draw 
12 
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a graph and supply the probable missing figures. Do you 
get a continuous curve or a broken line ?. (The rainfall 
may forthe purposes of plotting be corrected to the nearest 
half inch.) | 

2. The following table shows the educational expendi- 
ture for public institutions in certain years in India :— 


То 
| | 
Year 1910-11 1911-12 1912-13 | 1913-14 | 1914-15 1915-16 


crores of Rs. 74 


Amount in | 4-8 | 5-9 


6:0 | 67 | 273 


Draw a graph to show the variations in the expenditure. 


3. 'The following table gives the number of prisoners 
under trial in India in the years given below :— 


ОСОБЬ зз зз ырыскы зс E 
| 

Year 1910 | 1911 | 1912 | 1913 | 1914 | 1915 

No. of Prisoners...| 1885 1960 | 2133 | 2140 | 2120 | 2083 


Dou i. ic A тс. 
Draw a graph to show the variations in the number of 


prisoners. (For purposes of plotting, the number of 
prisoners may be corrected to the nearest five.) 


4. The army expenditure in India in recent years is 
given in the following table :— 


| | 
Vear | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 
Amount in \ 19-1 | 19:5 | 19°6 | 198 | 203 | 21:9 | 24:3. | 22:2 
millions of £ WEE | 


— 


Draw a graph to show the increase. | : 


5. The total daily sales in Liverpool inarket for a 


$ Date in June 1923 | 12 
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successive -number of days in June, 1923, are given 
below :— дул?Э 


13 16 


18 | 19 


14 | 15 


4,000 


| Amountin £ ~~. эло | 7,000 5,000 


4,150 | 5,000 


Draw a graph to indicate the fluctuations and from it find 
the probable amount of sales on the 17th. 


6. The. sales of copies of a certain text-book for a 
number of days commencing from the date of the. reopen- 
ing of a school, in its boys' co-operative branch are given 
beiow :— | 


———————— ———————— ————— —— гиш 


Day from the | 
reopening | 1 | 2 | 3 | 4 | 5 | 6 8 
No. of Келн d 45 | 33 | 56 | 29 | 32. 595: Sg 


————— 


Draw a graph to show the variations and find the 
probable number of books sold on the 7th. Is the curve 
continuous or a broken line ? | 


7. The temperature of a patient suffering from 
typhoid fever recorded hourly on a certain day is as 
follows :— — 


6.30 a.m. 103-2 | 11.30 a.m. 100-9 | 4.30 p.m. 1034 
4:90. 10 2 2 IS 30 pan. 99:5::1::3:408:,27-102:9 
8.30 ,, 102:9 L30-. 1013 Gas. 1023 
9.30 ,, 100:5 2540 102-7 | 
10.30 ,, 1010 330.5: 1081 


Plot the readings, construct a graph and interpolate 
so as to get his temperature at 11 a.m.; 1 p.m. and 
2.45 p.m. 
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2 8. The following table gives the rate of exchange of 
_ German marks into £ sterling :— 


" |DateinJune23 14 | 15 | 16 | 18 | 19 | 20 | 21 | 


— — 


515,000 680,000 


| 


| No. of marks | |, E 
b per < f 43,000 485,000 47,000 


966,000 0,000 


Draw a graph and interpolate the rate of exchange on 
the 17th. 


9. Inthe following table the atmospheric pressure as 
corrected and recorded in the Madras Observatory is given 
for a number of days :— 


Date in June 


7 13 s| a | 19 | 19 
1923 і j : 


| 


Pressure in Ц гэвш | 29:646 29-684 | 29:630 | 29-703 


inches 


29'747 | 


Plot the graph and interpolate so as to get the pressure 
on the 20th. 


10. The soundings taken by a surveyor in the 
Menambakkam tank in January 1922 along a cross-section 
are as follows :— 


Distance in ft. 


Depth in inches. 


Plot the bed of the tank on that cross-section and 
estimate what would be the depth of water at the 75th foot 
and 93rd foot. 


11. The solubility of Potassum Alum in water in grams 
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` Р 5 
рег 100 gm. of water at different temperatures is given | 
below :— po 


ihe: 


87105 239:1309| 35°" 40° |4591 809 755° |. 609 165°! 709 | 759 


20? 


15° 


80 112:5 | 140 | 


Я | 
6:5 |7585 11 | 12:5 | 14°5 | 17 | 19°5 | 23 | л 519 |n | 8775 


Draw a graph and find the solubility at 624° and at 18°, 
Also find at what temperature 85 gms. will be the solubility. 


12. The results of an experiment to verify Hooke’s law 
are given below :— 


Weight in the | 
erre 0 | 50 |100 | 150 | 200 | 250 | 300 | 350 | 400 
| 2513 "m" 
| 
Reading of the 1 | < e eis TP ; ; 
pointer in ems, 55:01 587 61:6 srs [ors точ тээ | е? 79-1 


Draw a smooth curve to pass through all these points. 
Find from the graph the relation between the load and the 
eiongation of the spring. Find what load will produce an 
elongation of (а) 3:8 cm. and (0) 18:9 cms. Also find what 
. elongation a load of 225 gm. will cause. 


13. The following table gives the results obtained ina 
pendulum experiment :— a. 


Length of | | 
the pendulum) 83:13 | 76:53 | 68°13 ,107:23| 99:93 1129:53 117:931122:53 
in cms. | | 
ойс ток. AE К = АЖ 
'Time of 1 
oscilation. | 1:84 | 1:74 | 1:64 | 21 25 2951 2:161 2°22 | 


- Plot the.points and draw a smooth curve to pass ӨМС 
them. Find the length of a pendulum whose time of 
oscillation is 1:95 seconds. Also find the time of oscillation 
of a pendulum 105 cms. long. 
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14. The following table gives the lengths oS a degree of 
longitude at mean sea-level at different latitudes :— 


: X pro ОЕ | 

Degree of latitude 0°. 6° | 109: ТВО | ape. | Seth 

| | | : | |! 

o 1 Эрс i j | ! 

1° of longitude in | 60:16 68-78 67:66 | 65°80 | 63°21 | 59:94 | 56-01 | 

statute miles. | 
Degree о? latitude | 42° | 48° | 54°. 1-607 667 EAE 787 

1° of. Íongitude in i ; i Merci 5 en 

P ER со | 51:47 | 46:96 40 n 34:67 | 28 Д 21:43 | 14:42 | 


| Draw а smooth curve and find the length of a degree of 

longitude at (а) 14° lat., (0) 22°, (c) 35°, (4) 65° and (e) 75°. 
Also find the latitude of the place where the length of a 
degree of longitude is (0) 35:50, (4) 12:05 and (c) 62:20 miles. 


15. The following table gives the boiling point of water 
at several heights above the sea-level in Fahrenheit scale :— 


201° 203° 204? 205° |206°|207° 210°|211°|212°| 213° | 214° | 


Scale a | 200° 


208° 


209° 


Feet aes | 6366 | 5625 | 4749 илз see use 2094 


| 1568 


104 521 | 0 | --518 1015 


ge 


Draw a graph. Find the boiling point of water at 
(а) 4,000 ft., (6) 3,550 ft, (с) 2,870 ft. above sea-level, 
(d) 675 ft. and (e) 800 ft. below sea-level. 


16. The following table gives the number of persons 
packed эпи and also the number of deaths :— 


| Year. [1895-9 1899-100) 1960-1 | 1901-2 | 1902-3 


1903-4 | 1904. 5 | 1905-6 1967 ї 


17 14 


11 


P 
0 


п й 
7 4 


Seizures... 


Deaths ... 


Draw two graphs with reference to the same axis and 
find if there’ could have been а time when the number of 
seizures was exactly equal to the number of deaths. 
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© 17. The following table gives the. value of paper 
produced in Indian mills :— - 


` | Т, р 
Year | 1915 | 1916 | 1917 | 1918 | 1919 | 
Мане Лара ваб | 124-9 | 1878. 2210. 2445 
of rupees. ( 


Indicate the expansion of the manufacture by means of a 
graph. Ке 

18. The following table shows the quantity of imported 
beer into British India :— 


| 


Year 


1914 1915 | 1916 | D 1919 


t 


Gallons ту; : | , 

—Q } 4:2 | 2-8 | 2:9 | 2:0 | 1:9 
. Draw a graph and from it find what quantity was imported 
т.3917. 
“19. The following table gives the quantity in lbs. of yarn 
produced in cotton mills of India :— 


Year . Millions of Ibs.| Year Millions of Ibs. 
1910-11 d 11 1916-17 4, 44-2 
1911-12 Е 42:8 1917-18 S 43:1 
1912-13 e 45:0 1918-19 SR 42:8 
1913-14 ee. «7 | 1913-20 M 44-3 
1914-15 43:0 | 


Draw a graph to represent the variations and from the 
eraph find what quantity of yarn was produced in 1915-16. 

20. The following. table shows the value of salt 
manufactured in India :— 


| Value in Value in 

Year Jlakhs of | Year lakhs of 
rupees '  pupees 
1910. 3255 84:8 1915 у: АИ 
1911. 5 ос FOS 1912. 4 ... 149:4 
TIIS SAS! eer 765 1919 7 s. 4938 
1913 2-2 ro^ 82 ISTE WU "ev d4292:4 


19145 5 her. 725 
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Draw a graph to represent these variations correcting the 
values to the nearest lakh and from the graph find the value 
of salt manufactured in 1916. . | 


| 21. The following table shows the quantity of diamonds 
in carats dug out from Indian mines and their value in 
thousands of rupees :— | | 


Quantity in Value in 


Year carats thousands 

of rupees 
о д 2 | ~ 9,000 
TULIT. 5. 13 53 | 7,000 
к ААЙ 23 28 6,000 
Кау: сай 116 27,000 
PENA ee is n5 12,000 
1916 Ks: 20 5,000 
EU uu 2 18 7,000 
De de 73 39,000 


Draw two graphs with reference to the same axes to 
indicate the variations in the quantity and also in value. 
(The quantities may be corrected to the nearest ten for 
purposes of plotting.) 

From the graphs find the quantity dug out in 1915 and 
also its value. | 

22. The following table shows the production of kerosene 
in the Punjab in gallons :— 


E Production UAE Production 
in gallons in gallons 
1900-01 M 824 1905-6 y 655 
1901-2 21) 797 1907-8 Жү 536 
1902-3 эр 852 1908-9 ur 223 
1903-4 vee 789 1909-10 pp EN S e 
1904—5 25 729 


Draw a graph to indicate the variations in the production 
and from your graph find the proud production in 
1906-7. | 

The quantity of production may be corrected to the 
nearest 10 gallons. 
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. 23. The following table shows the percentage of Indian 
kerosene oil consumed :— 


Year Percentage| Year Percentage 
1900-01 bos 10:7 1905-6 im 50 
1901-2 we 13°4 1907-8 хэ 51°2 

1902-3 #2 18:3 1908-9 jwa 43:9 
1903-4 i 34-5 1909-705. ... 57 
1904-5 Bk 38 


Draw a graph to show the fluctuations in the percentage 
and from the graph find the Ub re i percentage for the · 
year 1906-1907. 


24. 'The following table shows the quantity of coal 
consumed on the Indian railways :— 


Quantity Quantity 
Year in millions , Year in millions 
of tons of tons 
1911-12 4-3 1915-16 5:2 
1912-13 4-7 1917-18 5-6 
1913-14 5-0 1918-19 5-9 
1914-15 5:0 | 1919-20 6:1 


Draw a graph to show the variations and from the graph 
find the probable quantity of coal consumed i in the year 1916- 
17. 


25. The following table shows the quantity of wood 
consumed on Indian railways :— 


Quantity Quantity 
in tens of i ns of 
Year thousands of Year орак of 

tons tons 
1911-12 13 1916-17 12 
1912-13 12 1917-18 24 
1913-14 11 1918-19 34 
1915-16 11 1919-20 32 


. Draw a graph to show the variations ind from the graph 
find the probable quantity consumed in the year 1914-15. 
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26. The following table shows the number of Imperial 
Post Offices open at the close of each year mentioned 
below :— 


ane No. of Post | ve | No. of Post 
Offices open Offices open 
1910-11 n 18813 1916-17 ce 19409 
1911:4э 7» 189801 1917-18 or 19410 © 
1912-1300 007. 18789 1918-19 Е 19445 
1913-14  ,, 18946 1919-20 0120519439 
1914-15 ЫН 19158 


Correct the number of Post Offices in each case to the 
nearest ten. Plot the graph and from it find the probable 
number of Post Offices open in the year 1915-16. 

27. The following table shows the Post Office revenue 
for 10 years from 1910-11 to 1919-20 :— | 


Revenue in Revenue in 
Year lakhs of үс lakhs of 
| rupees Uie rupees 
1910-11 Ts 2253 o 291517 47 95:5 
1911-12 e PIN 1917-18 2 100-0 . 
1912-13 E 82-4 1918—19 ud 114-7 
1913-142 КК 87-6 ТОО 1284 
1914-15 PEE 87-1 | 


Each amount of revenue may be corrected to the nearest 
“з of a lakh. Draw a graph to show the gradual increase 
in the revenue and from it find the probable revenue in 
the year 1915—16. 

28. The following table shows the Post Office expendi- 
ture for ten years from 1910-11 to 1919-20 :— 


Expenditure | Expenditure 

Year inlakhs of | баг in lakhs of 
rupees rupees 
190-3 29:7 19164 4 32-8 
TA лыс 30:7 ISl 72у. 36:5 
1912 5-912 1910-40 40:4 
1913-14 |. 22) 1919.20... 46:5 
1915-16 es. 32:4 


Correct the amount of expenditure in each case to the 
nearest :5 of а. lakh and draw the graph. From the: 
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graph, find the probable amount of куш. ct in the year 
1914-15. 

29. The following table shows the area of the irrigable 
land in India.in each of the years from 1910-11 to 1919-20.. 


| Атеа ш Area in: 
Year miliions of Year millions of 

acres acres 
1910-11 18 142 1915—16 ae 15:6 
1911-12 ee 15:3 1916-17 e 16:5 
1912-13 2 14:6 1917-18 ЗЭ 16:3 
1913-14 ris 25:2 1919-20 i 18:8 
1914-15 LA 16-1 


Draw a smooth curve to show the variations and from it 
find the probable irrigable area in the year 1918-19. 

30. The following table shows the total gross receipts. 
from irrigation and navigation :— 


Gross receipts Gross receipts 


Year in crores of Year in crores of 
rupees ! rupees 
1910-11 5:8 1915-10 * ot 7:4 
1911-17 6:2 1916-17 7:9 
1912-13 6:8 1917-18 7:8 
1913-14 : 7:3 1918-19 8:3 
1914-15 pe 1919-20 9-0 


Plot the graph and from it find the blank in the above 
table. | 
31. The following table gives the expenditure under 
the heading irrigation and navigation for the years from 
1910-11 to 1919-20 including major and minor works :— 


Expenditure Expenditure 
Year in lakhs of Year in lakhs of 

rupees rupees 
1910-11 dw 204 1915-16: — 4. - 251 
1911-12 209 1916-17] 243 
1912.13 217 1917-18: 253 
1913-14 1918—19 258 
1914-15 236 1919-20 286 


Plot the danh and from it find the blank in the above 


table. 
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32. The following table gives the depth of water in a 
tank as observed on the first of every month:— 


Month Depth Month Depth 
January 270 M ME April Ee! E Lo 
February NEL A „ May de M M 
March MENO I M June 24' 6" 


Draw a graph to show the variation in depifia and find 
when the depth was 30 ft. 6 in. 

33. The following table shows the height of the baro- 
meter in centimetres corresponding to heights above. sea- 
level expressed in kilometres :— 


| Height abovesea- | A ME | 
level in km. | Оаа 51.3 | 6 | 7 1-8 | 9 | 10 
+ | H 1 ў ӨЗ ӨП ЕГУ Bap обоо а 
Height of baro- : | | 
meter in cms. 76 | 70 | 59 | 52 | | | 34 | 24 | 23 | 22 


Represent the variations graphically and find the reading 
of the barometer at a place 5 km. high above the sea-level. 

34. The following is a set of observations, the volumes 
being measured in cubic centimetres and the pressure in 
centimetres of mercury to which a gas is subjected :— 


Pressure | 54 | вэ | ва? 60 | 76 


| 


70 bos 5» 


| Volume 


Represent the changes by means of a graph. 
35. The daily velocity of the wind by observation has 
been recorded as follows :— 


Date in June 18 | 19 | 20 | 21 | 22 | 23 | 25 |.96 | 27 1-28.30 
| ( 
Velocity in | | 
miles per n 149 | 206 | 224 | 240 | 221 2м |2м TES ais us 204 


Represent the variations graphically and find the velocity 
on the 24th and 29th. 
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36. The following table gives the average heights of 
boys between 6 and 16 :— 


——_ aw eee е Е. “калә. 


| | | poi | 

Аве іп years | JE ЕЕ А 15 | 16 
EN ТОДА 1723 122) NE pop" | | 
ic ш boys x mors 234-145 479 499505528 502 55:0| 58 | 


a „Жз eS 


Represent the variations graphically. 


37. The following table gives the weight of iron square. 
sheets of different sizes of the same thickness :— 


| Length of side in ft. ... | 1 | 2 | 3 | 4 | 5 
| 
| Weight in lbs. pe | 39 | 156 | Sol!) . 624 | 975 | 


Plot a graph to denote these variations and find the 
weight of a square sheet of the same thickness whose 
side is (а) 34 ft. and (b) 44 ft. 


.38. The following is the table of annual premiums payable 
throughout life to assure Rs. 1,000 with profit at death :— 


Age next Annual | Agenext Annual 
birthday premium birthday premium 
ӨВ ООЖ RS A 
EDS e. 21:10 ERO o абра 
PLU uu 22 1 Anm 25:315 
са. INN (9 сл РАВ 26 9 
pA... CO nU s 27:4 
E v ӨВЛӨН NA TAI 28:11 


ms. 24 11 


Draw a graph to show the increase in the rate of 
premium and find the premium for the age 31 next birth- 
day. , 
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39. The following table below gives the Mrs a of 


life for males at different ages :— 


Expectation Expectation 
pee н Яо of life 
ПИ 5154: 22020108 
41: 252408 Be. 15:95 
COMAS 8B o. 15:37 
40 IOs 21722: 13:14 


Ее 18:93 
Draw а graph and from it find waat the expectation of life 
is at 45 and at 58. 
Et cU opo SENE | 2 (2 —2 
40. The interior angle of a regular polygon— эс 
x ЗО”: Give to л válues from 3 to 12. Plota graph to 
show the variations in the magnitude of the interior angle 
of a regular polygon as the number of Sides is increased 
from 3 to 12. 


41. The ico d table shows the quantity of rainfall 
in the Thames basin during the period 1883-1902 :— 


TER | Rainfall 11 ie ee Rainfall 1 in 
inches . ee inches 
1883 21, | 284^ тооз 224p 
1884... 22-9 1894 .... 32-3 
E6956: 294 1895." .. ... 22678 
182021.) SEE 2.1890... з DNE 
RU, - V 21 1897- —. e 
1888... .. 284 1898... 1 22% 
i 0 1,2258 А 1899-25 M 
1890 .. 22-8 1900... ie 
ах à оаа E dh 2 23:5 


Draw a graph t to mu inest variations. 


XXVIII] STATISTICAL GRAPHS. 191 


42. The formula 4 — 16/2 gives the number of feet a 
body falls through in ¢ seconds. 


10 


# in seconds | 1 | 2 | 3 | б 8 


A in feet Ж? 228 | x | ies | *» jd. | 


> Fill up the above blanks and draw a graph showing the 
variations in # and ¢. From the graph find 7 when ¢ = 5, 
and find ¢ when / = 300. 


43. o?—2gh (where g—32). This formula gives the 
height in feet to which a body projected with a velocity of v 
ft. per second will rise before it begins to fall. 


Draw a graph to show the relation between v and л and 
from the graph find v when 4 = 50 and 4 when v = 60. 


CHAPTER XXVIII. 


CONSTRUCTION OF QUADRILATERALS. 


160. A quadrilateral may be divided into two triangles 
by drawing a diagonal. Hence a quadrilateral can be 
constructed, if the two triangles of which it is made up are 
constructed from the data. Three elements of a triangle 
must be given to construct it. If a quadrilateral consists 
oftwo triangles, six elements must be given but it will be 
found generally that five elements are enough on account 
of the contiguous position of the triangles forming 
quadrilateral. 
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Model No. (1) 5 Lengths. 


D 
Construct a quadrilateral, given its 
sides and a diagonal. ` 
* C AB=45.cm., BC == un AC = 
5°3 cm, CD = 2:3 cm. and DA = 49 сит. 
Soluzion.—Construct a triangle ABC 
with sides AB, BC апа AC = 4'5 ст , 
3°2 cm. and 5:3cm. respectively. With centres. 
B 


Fic. 184. 


D 
T 
A B 


Етс. 185. 


А and C describe circles of radii 4:9 cm. 
and 2:3 cm., intersecting at D. Then ABCD 
is the required quadrilateral. 


Model No. (2) 4lengths and one angle. 


Given AB, BC, CD and DA = 4:5 cm., 372 
cm., 2:3cm. and 4cm., respectively and angle 
B= 60°, construct the quadrilateral ABCD. 


_ Solution.—Proceed as in constructing the 
triangle ABC, from the data AB=4'5cm., 2B 
= 60° and BC = 3:2 cm. 

WithAandCas centres and radii 4 cm. and 


2°3cm., describe circles cutting each other at 
D. Then ABCD is the required quadrilateral. 


Model No. (3) 3 lengths and 2 
angles. 


Given AB, BC, CA, ZA and ZC to be 
4em., 5 ст., 6cm., 108° and 110°. Construct 
the quadrilateral ABCD. | 


Solution.— Construct а triangle АВС, 
having its sides AB, BC, CA, equal to 4 cm., 
5 cm. and 6 cm. respectively. At A and C 
make the angles BAD and BCD equal to 108° 
and 110° respectively, meeting at D. Then 
ABCD is the required quadrilateral. 


Model No. (4) 2lengths and 3 
angles. 

j Given AB = tem. BO SO 22: 
Z B and z C = 98°, 70° апа 108° respectively, 
construct the quadrilateral ABCD. 

Solution.—Draw an angle ABC equal to 

70°. Make ВА = 4cm, BC —5cem. At A 
and C make angles BAD and BCD equal to 
98° and 108°. respectively, meeting at D. 
Then ABCD is the required quadrilateral. 
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Model No. (5) 1 length and 4 
angles. | 


Given BC, 7 DBC, 7 DCB, 7 ABC and 
Z ACB to be 2in., 30°, 90°, 105° and 35°. 

Solution.— Draw a line BC equal to 2 
ån. AtB draw « DBC and z ABC equal to 
30? and 105? respectively аз 1а the figure. 
At C draw angles DCB and ACB equal to 
90? and 35? respectively Let BA and CA 
meet at A; let BD and CD meet at D 
asin the figure. Then ABDC is the re- 
‘quired quadrilateral. 

It is not possible to exhaust all the 
cases. A few have been given, the rest A 
may be similarly constructed. Fic. 188. 


Exercise XXVIII. 


1. Construct a quadrilateral ABCD in which AB = 1 
in, BC = FS ma CA — 2 in, CD-—18 in. and DA = 
1:9 in. Supposing it represents a field drawn to the scale of 
1 inch to 500 yards, find its area. 

2. Construct a quadrilateral ABCD in which AB — 1 in., 
BC = 19 19, BD — 2:8 in, CD = 24 in., and AD = 
1:9 in. Supposing it represents a field drawn to the scale 
of 1 inch to a furlong, find its area. 

3. Through the angular points of the quadriiateral 
ABCD draw parallels to the diagonals. What fraction is 
the area of the quadrilateral of that of the parallelogram ? 
Hence check your result in question (1) by finding the area 
of the parallelogram. 

4. Draw the plan of a field ABCD in which AB = 400 
yds., BC = 200 yds., AC = 400 yds., CD = 500 yds. 
and z BAD = 120°, and find its area. Verify your 
result by drawing parailels to the diagonals through the 
angular points. 

5. Draw the plan of a field ABCD in which AB = 800 
vds. BC == 400 уаѕ., AC = 750 yds AD — 450 yds. 
and z BCD = 108°, and find its area. Verify your results 
by drawing parallels to the diagonals through the angular 
points. 

13 
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6. Construct a quadrilateral ABCD in which AB — 2:3 
em., BD = 45 cm, DC = 32 em, „АВО == 18° and 
z BDC = 45°. Measure the other sides and angles in 
the quadrilateral. ! 

7. Construct a quadrilateral ABCD in which AB — 50 
km., BC = 60 km., CD = 75 km., z ABC = 75° and х BCD 
— 98°. Measure the other sides and angles in the 
quadrilateral and find the area in hectares. 

8. Construct a quadrilateral in which AB = 1:2 in., 
AC = 2:3 in., BD = 2:3 in., z ABC = 80° and х BAD = 
104°. Measure the other sides and angles. 

9. Construct a quadrilateral ABCD in which AB = 1 
in. BC = 24n, „ШШ 95 2 == 90° аа 1025s 
Measure the other sides and angles in the quadrilateral. 

10. Construct a quadrilateral in which BC = 4 cm., 
CD = Som, 20 DOE. vC == 90° and zD = 102°. 
Measure the other sides and angles. 

11. Supposing А and B to be two trees on a sea-shore 
and C and D to be: two buoys on the sea, find the distance 
between the two buoys on the sea supposing that l in. 
represents 50 yds. and making use of the following 
observations :— 

AB-1in, z ABD= 40°, z BAD = 100^, «BAC 
= 50? and z ABC = 80°. 

12. B and D are two inaccessible objects. To find the 
distance between them the following observations are 
made :— 

Two places C and A are chosen and the distance 
between them is found to be 150 yds., z CAD = 42°, „САВ 
— 539 «| ACD = 63° and 7 ACB = 72*... Construct the 
quadrilateral ABCD and find the distance between the 
inaccessible objects. Find also the distance of each of these 
inaccessible objects from the places of observation. 

13. Construct a quadrilateral ABCD, given BD= 4 in., 
2 A and z C ate right angles, z ABC = 75°, Z ABD = 30°. 
Measure the sides BC, CD, DA and AB. Find its area 
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and verify by calculation. If one inch represents 100 yds. 
express the area in acres and square yards. 

14. One side AB of a field ABCD runs from east to west 
(A east of B) and is 150 yds. long. AD runs north-west 
and is 40 yds. long. ВС runs north-east and is 90 yds. long. 
Draw an accurate plan of the field (scale 20 yds. = 1 cm.). 
Measure the length of CD and verify by calculation, 
Also find the area of the field in acres and square yards. 

15. Construct a quadrilateral ABCD of which two sides 
АВ, and BC 1:1 and 2:4 іп. long respectively contain an 
angle of 130? and the other two sides CD and DA are of 
lengths 2:5 and 3 in. Find the area of the figure. 

16. Construct a quadrilateral ABCD given AB — 440 
у48., BC= 550 yds., Вр = 550 yds., z A= 90° апа zC = 
60°. Measure the sides AD and CD. Give construction. 
Find its area in acres to the nearest integer (scale 1 cm. = 
110 yds.). 

17. The diagonals of a rhombus are 8 cm. and 6 cm. 
Construct the rhombus. What is the length of a side of 
the rhombus and what is its area? Why are 2 measure- 
ments alone sufficient in this case ? 

18. Construct a quadrilateral ABCD having AC = 2:5", 
Bo 90°, AB 2: 157.) 1s equidistant ‘from’ B and С 
and zCAD = 45°. Measure the remaining sides and 
angles and find the area. Verify by calculation. 

19. Two sides of a field ABCD are parallel and the 
other two are not. The parallel sides AD and BC are 
175 yds. and 55 yds. respectively, z BAD = 75° and AB 
= 60 yds. Measure CD and find the area of the field in 
acres. Why are 4 measurements enough in this case ? 

20. Construct a quadrilateral ABCD given AC — 10 cm., 
z B = 90°, sides AB and CD are respectively equal to 
6 cm. and 5:4 cm. and z ACD = 67:5?. Find the area of 
the field. | 


N.B.—For;imore examples see the section on quadrilaterals (vide 
Miscellaneous Examples). 
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! SyMMETRY IN ALGEBRA AND GEOMETRY. 
PROPERTIES OF CiRCLES CHoRDS AND DISTANCES FROM 
CENTRE, EoUAL CHORDS, EQUAL Arcs, EQUAL 
ANGLES AT THE CENTRE. 


161. Symmetry in Algebra. An expression in a and б 
is said to be symmetrical when it remains unaltered if a is 
put for and 6 for a, i.e., if they are interchanged. Thus 
a -- b becomes № + а when a and 6 are interchanged ; 
because 6-+ais the same as а +46, a+ dis said to be 
symmetrical with respect to a and 6. 2a + 30 becomes 2b 
+ За when а and b are interchanged but these two are 
different. Therefore 2a + 30 is not symmetrical with 
respect to a and 6. What has spoiled the symmetry in this 
particular example is the inequality of the co-efficients of æ 
and ё. If a and ё had equal co-efficients there would be 
symmetry. 2a + 2b and За + 30 are both symmetrical with 
respect to а and b. | 

162. Symmetry with respect to three quantities a, 2 
andc. The expression 2a + 2b + 5c is symmetrical with 
respect to а and 6 for it changes into 2/ + 2a + 5c, when 
a and ё are interchanged, which is not different from the 
original expression. But it is not symmetrical with res- 
pect to a and c for if these are interchanged the resulting 
expression is 2с + 26 + 5a which is quite different from 
2a + 26 + 5c. What has spoiled the complete symmetry 
is the difference in the co-efficients of a and c or 6 and c. 
If ali the co-efficients are equal, the expression will be 
symmetrical with respect to any pair, i.e., either a and 2, 
or 6 and с, or с and а in which case it is said to be 
symmetrical with respect to all the quantities a, 6 and c. 


Exercise XXIX (A). 


1. Examine if the following expressions are symmetrical 
or state with respect to what quantities each is not 
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symmetrical. Make the necessary changes to make each 
perfectly symmetrical :— 


1. 5a + 36 + 5с. 8. 3a? — 4ab — 4ac — Abc. 
2. 2a? + 20? — X*. 9. 2x? + 2y? + 22? — бху. 
3. 7а + Tac + Зёс. 10. 5a? + 563 + 5c3 — 7ab 
4. 2ab + 2ac — be. — Zac — bc. 

5. 3a? + 30? — Заб. ll. 2a? + 253 — 3a?b — 
6. 7a? + 76? + 8ad. 4ab*. 

7. a? J- ab J- ac - ӧс. 12. a+ 6? + o. 


2. What should be the value of £ in each of the 
following expressions to make the expression perfectly 
symmetrical ? :— 


1. 5a% + 5c? + А03. 7. 4a? + 43 — 7a?c + 
2; — 362 — 3c? -l- £a*. kac?. 
3. 7a? + 70? + kab. 8. 34? + 363 — Е (с + 
4. 9a? + 96% + 9c? + 43). 
k (ab + bc + ca). 9. 2abd + 2acd + k ү 
5. pa? + pb? + 643. + abc). 
6. 3a? + 363 + 9226 10. Зэр + 63 + ¢3) — habe. 
+ kab*. 


163. Symmetry in Geometry. It pn been already 
stated that a circle is symmetrical about a diameter which 
means that if a circle is folded about a diameter, the two 
halves coincide. Folding a figure about a line and the 
coincidence of corresponding parts are the fundamental 
tests of symmetry іп geometry. 
Fold a sheet of paper along a line 
AB and scissor off the double sheet 
in any way you like or in the manner 
shown in the figure. If the paper be 
unfolded and spread evenly there 
will be two parts lying on either 
side of the crease. Since these two 
parts resemble one another in every 
respect the figure is said to be 
symmetrical about the line AB. "The 
line about which a figure when 
folded gives two exactly similar parts is called the axis 
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of symmetry. Points such as (C, C^), (D, D’) and (E, Е’) 
which coincide when the figure is folded about AB are 
said to be corresponding points or one point is said to be 
the image of the other in the axis of symmetry. С” is the 
image of C in AB (as the image of an object is as far 
behind a plane mirror as the object is in front of it). It is 
clear that 

(l) every point on one vidis of the axis has a corres- ` 
ponding point or image on the other side of the axis; and 
the line joining the corresponding points is bisected at 
right angles by the axis ; 

(2) the corresponding point of any point in the axis is 
itself ; 

(3) the line joining any two points on one side of the 
axis is equal to the line joining their corresponding points 
on the other side of the axis; 

(4) any point on the axis is equidistant from a pair of 
corresponding points, ie., PC — PC’, PE = PE’ ; and 

(5) the area of any figure formed by joining a number 
of points on one side of the axis is equal to the area of the 
figure formed by joining the corresponding points on the 
other side of the axis, i.e., is equal to its image. 


Exercise XXIX (B). 


l. Show by folding and considerations of symmetry 
that (a) the bisector of the vertical angle of an isosceles or 
equilateral triangle bisects the base at right angles. (Draw 
an isosceles or equilateral triangle. Scissor it off and fold 
it about the vertex so that one of the equal sides falls on. 
the other), (4) every point on the bisector is equidistant 
from the extremities of the base or all points equidistant 
from the extremities of the base lie on the perpendicular 
bisector of the base and (c) that the base angles of an 
isosceles triangle are equal. 

2. Isan isosceles triangle symmetrical about a perpendi- 
cular drawn from one extremity of the base to the opposite 


Ж 
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side? Is an equilateral triangle symmetrical about the 
perpendicular drawn from one extremity of the base to the 
opposite side? How many lines of symmetry are there 
in an equilateral triangle? Are they concurrent ? 

s Draw a square ABCD. Bisect AB, BG, CD and 
DA at E, F, G and H respectively. Examine if there is 
symmetry about the following lines:—(1) AC, (2) BD, 
(3) EG and (4) FH. 

4. Draw arectangle ABCD.  Bisect AB, BC, CD and 
DA at E, F, G and H, respectively. Examine if there 
is symmetry about the following lines UV AC(2) BD 
(3) EG (4) FH. 

5. Draw a parallelogram ABCD.  Bisect AB, BC, CD 
and DA at E, F, G and H, respectively. Examine if there 
is symmetry about the following lines:—(1) AC, (2) BD, 
(3) EG and (4) FH. 

6. Draw a rhombus ABCD.  Bisect AB, BC, CD and 

DA at E, F, G and H respectively. Examine if there is 
symmetry about the пое lines :—(1) AC, (2) BD, 
(3) EG and (4) FH. 
"7. Two bungalows A and В are 20 yards and 25 yards 
distant from a main road on one side of it. Mark the posi- 
tion of two other bungalows C and D so that the bungalows 
may be symmetrically situated about the main road. 

8. If the distance between A and B in the preceding 
question is 50 yards draw a figure to show the positions of 
the bungalows A, B, C and D. 

9. AB is a mirror, P, О, R denote the positions of three 
‘chairs in front of the mirror such that РО = 4 ft., OR — 
3 ft. and PR — 5 ft. and the distances of P and R from 
the mirror are 10 ft. and 12 ft. respectively. Indicate 
the positions of the chairs and of the images of the chairs 
also in the mirror. 

10. There are two wells in a field 20 yards apart. 
‘There are three lamp posts equidistant from the wells. The 
distances of the three lamps from either wellare 100 yards, 
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120 yards and 150 yards. Find the distances between the 
lamp posts. 
| 11. Find the lines of 
symmetry in the follow- 
ing :— 
(а) In. the case of 
two circles one lying 
gus. 190, without the other. (Fig. 
190). 
(6) In the case of 
two intersecting circles. 
(Fig. 191). 
(с) In the case of 
two circles one lying 
Fic. 191. within the other. (Figs. 
192 and 195). 
(а) In the case. ol 
a sector AOB boundec 
by two radii and an arc. 
(What construction cat 
you give for bisecting ar 


Fre. 1990904 Fic. 193. arc?) (Fig. 194). 
A | (0) In the case of : 
С segment (a figure bound 
d = ed by a chord and ai 

A B acc. ode 195). 

О Б ; (f) In the case of ai 
Fic. 194. Fic. 195. “ isosceles trapezium i 
52 А C which AC is parallel t 

í À : BD and the non-paralle 
2- 5 sides AB апа CD аг 
et DA. equal. (Fig. 196). 


12. ^ Show from Que: 
tion 11 (4) that the common chord is bisected at rigl 
angles by the line of centres. | 

“13. From Question. 12 deduce a construction fc 
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(а) bisecting a straight line and (2) for drawing a straight 
line perpendicular to a given straight line. 

14. Show that the bisector of an angle of a triangle is 
an. axis of symmetry with respect to the arms of the angle 
and that any point on the bisector is equidistant from the 
arms of the angle. 

15. Two roads intersect at an angle of 60° and enclose 
rice fields. A scare crow in the middle of the fields is at a 
distance of 100 yards from either road. Mark the position 
of the scare crow and find its distance from the intersection 
of the roads. 

16. Find a point equidistant from the sides AB, BC and 
CA ofa triangle ABC 3:5, 4:2 and 5:3 cm. long respectively. 
Find its distance from each of the sides. 

17. Find a point equidistant from the side AB and the 
sides BC and CA both produced in Question 16. 

18. Find a point equidistant from the side BC and the 
sides AB and CA produced in Question 16. 

19. Find a point equidistant from the side CA and the 
sides AB and BC produced in Question 16. 

20. Construct a triangle ABC so that the sides AB, BC 
and CA are equal to 4, 5 and 6 cm., respectively. Finda 
point equidistant from A, B and C. 

[Draw the perpendicular bisectors of AB and BC. 
If they intersect at S, S is equidistant from A, B 
and C.] 

21. In Question 20 with S as centre, and SA as radius 
describe a circle, then it will pass through B and C. This 
circle is called the circumscribed circle of the triangle. Its 
circle is called the circum-centre. 

22. Draw an acute-angled triangle, a right-angled 
triangle and an obtused-angled triangle. Find the circum- 
centre in each. What do you note about the position of 
the circumcentre with respect to the triangle ? 

23. The sides of a triangular field are 500 yds., 350 yds. 
and 400 yds. There is a haystack in the field at a place 
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equidistant from the corners. Mark its position and find 
its distance from each corner of the field. 


24. Three roads intersect and form atriangle enclosing 
a meadow within. The portions of the roads intercepted 
by one another are 1 m. 14 m. and 2 miles. In the meadow 
there is a small temple equidistant from the roads. Find 
the distance of the temple from any of the roads. 


25. How many circles can be described so as to pass 
through two given points A and B? Give reasons for your 
answer. 


26. Describe a circle passing through two points A and 
В 5 ст. apart and having a radius of 4:5 cm. How many 
circles will there be? What is the reason ? 


27. Describe two circles passing through two points 
A and B 2:4 in. apart and having their radii 1:8 and 
2:6 in. respectively. Calculate the distance between their 
centres. : 


28. Describe a circle passing through three points which 
are in a straight line. Why is this impossible ? 


29. Describe a circle passing through four given points 
A, B, C and D. (Consider the perpendicular bisector of 
AB, BC, also of CD.) When will the construction fail? 


30. State the possibility or impossibility of the following 

constructions :— 

(а) Describe a circle passing through the corners of a 
square. | 
(5) Describe a circle passing through the corners of an 
oblong. 

(с) Describe a circle passing through the corners of a 
thombus. | 
. (d) Describe a circle passing through the corners of а 
rhomboid (a parallelogram whose sides are unequal and 
whose angles are not right angles). 
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164. To find the centre of a circle. 


1. Let ABC be a circle. Take any two points A and B on the 
circumference. Join AB. Fold the circle along 
AB so that B falls on A. The crease or the 
axis of symmetry isa diameter. Similarly take 
two other points C and D. Join CD. Fold 
the circle along CD so that C falls on D. The 
«crease is another diameter. The point common 
to thes: two creases is the centre of the circle. 
Without folding, the centre is the point of inter- 
section of the perpendicular bisectors of апу Етс. 197. 
two chords (not parallel). 

2. Let AB be a diameter, CC’, DD’ and 
ЕЕ” be drawn at right anglesto AB cutting it at 
М,М апа К. Fold the circle about AB. Then 
it will be seen that C' coincides with C, D' with 
Dad E with E. ^ MC’ = MOND! = 
ND and Ki’ i= КЕ. г2. M, Nand Кате 
the middle points of CC’, DD’ and EE’ 
respectively. | 

This may be verified by measurement. 

Hence learn that if a diameter cuts 


‚а chord or chords at right angles it must bisect it or them. 


3. Let achord CC' cut AB a diameter at M so that M is the 
middle point of CC’. Now the two triangles CMO and MC’O are 
-congruent. For CM = C'M, MO is common and CO = OC’ (three 
-sides of the one are respectively equal to three sides of the other) or the 
triangle CMO may be shown to be equal to the triangle C' MO by 
:ѕирегроѕібіор. 

^*^ ZCMO= ZC'MO. These being adjacent angles, each must 
bea right angle. 
'This may also be verified by measurement. 


Hence learn that if a diameter bisects a chord or chords 
it must cut it or them at right angles. 


4. Itisalso clear that the middle points of a system 
of parallel chords of a circle lie on a diameter at right angles 
to the chords. Hence learn that the locus of the middle 
points of a system of parallel chords is a diameter at right 
angles to them. 
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5. It is also clear that parallel chords cut off 
equal arcs as the arc CD = the arc C/D’ and the arc DE 
— the arc D’E’; for, C, D and E being the corresponding 
points of С”, р’ and Е’, coincide with them when folded 
about the axial diameter AB and also any points on the arcs 
CD, DE coincide with the correspording points, on the arcs 
С” D ава. | | 

6. It is also clear that the chord CD — the chord 
C'D', that the chord DE = the chord D'E'; similarly 
AC = AC’, AD, = AD’ and so on. Hence learn that 

E (а) a chord joining two points on 
one side of a diameter — the chord 
joining the two corresponding points 
on the other side of the diameter ; 

(0) if two chords of a circle are 
equal the arcs they cut off are also 
equal, the minor arc equal to the 
minor, the major arc equal to the 
major; ` | 

(c) and conversely ií two arcs are 
equal in a circle, the chords they cut 

F1c. 199. off are also equal (for when folded 
about the axis of symmetry the arcs and chords coincide). 


7. Suppose C’, Р” are the images: of C, D respectively in AB. 
Produce DC to meet AB produced in E. (Fig. 199). Then D’C’ also 
when produced will meet AB produced at E. This may be verified by 
actual drawing; or by folding, the line DCE completely coincides 
with D’C’E. Hence learn that 


(a) if two straight lines are equal one being the image 
of the other in the axis of symmetry, then they meet 
on the axis of symmetry ; 

(6) and they are equally inclined to the axis of 
symmetry for ; CEB — „С”ЕВ. 

8. Let AB and CD be equal chords of a circle whose centre is O 
and let their middle points be E and F respectively. Then OE and 


OF are perpendicular to AB and CD by example 2. Produce BA 
and DC to meet at X. Join XO. Then fold the figure about XO 
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Then F coincides with E... OE = EF (or it may be verified by 
measurement). 

Hence learn that equal chords of a circle are equally 
distant from the centre. X 


9. Let AB and CD be two chords whose per- 
pendicular distances OE and OF from the centre 
are equal. E and F are also the middle points of 
“АВ and CD (by example 3). Produce BA and DC 
to meet at X. Join OX. Fold the figure about OX. 
Then it will be seen that F coincides with E and C 
with A. © ЕС = EA. 2.2 FC or DC = 2. EA or 
BA (or it may be verified by measurement). 

Hence learn that if two chords are equally 
distant from the centre they are equal. 


10. In the figure (201) AOB and COD are two 
equal angles at thé centre О of the circle. Bisect 
the angle BOD by OK since 2 АОВ = г2 DOC 
then OK is also the bisector of the Z АОС. Fold: 
the figure about OK. Then C coincides with A 
and D with B. .. CD coincides with AB.  .. the 
arc AB coincides with the arc DC. (This may be 

verified by measuring the arcs AB and CD with a 
string) or by congruence of triangles. 

Hence learn thatin a circle or in equal 
circles equal angles at the centre or centres Iw 
subtend equal arcs. Fic. 201. 

11. Conversely let the arcs AB and DC be equal, then 7 АОВ 
must be equal to the 4 DOC. Join AB and CD. Produce them 
to meet at К. Fold the figareabout К. Then OC and OA coincide ; 
and OD and OB coincide. 2, Z АОВ coincides with / DOC or (by 
measurement of the angles AOB and COD or by congruence of 
triangles it may be shown that 7 АОВ = z COD). 

Hence learn that in a circle or in equal circles equal 
arcs are subtended by equal angles at the centre or 
centres. 


Exercise XXIX (C). 


1. The arc in the accompanying figure 
represents an arch in a building over 


which a superstructure is raised. How Fic. 202. 


206 ELEMENTARY MATHEMATICS. [ CHAP. 


would you draw the whole circumference of which it is the 


given arc? 
2. The base of the segment of a circle is 


8 in. and the height of the segment is 3 in. 
Construct the segment. 
T n D 3. The chord of an arcis 2 ft. and the 
chord of half the arc is 1 ft. 1 in. Draw the 
атс. 

4. To measure the extent of a circular lake, a surveyor 
throws a long pole 24 ft. in length into the water and asks 
his luscars to hold the two extremities of the pole firmly 
so that each end of it rests on the circumference. ‘Then he 
measures the arc with a tape and finds the middle point of 
the arc by taking half the measured length. He then 
fnds the distance between one end of the pole and the 
middle point of the arc to be 15 ft. Show how he was 
able to find the diameter of the circle. What was its 
length ? 

5. Describe a circle of radius 1:8 in. Place in it a chord 
2-4 in. long. Find its distance from the centre of the circle 
by measurement and also by calculation. 

6. Ina kitchen there is a big arch in a wall and a plank 

is fixed in the wail underneath the 

i arch, on which things are placed. 

The length of the plank is 8 ft. and the 

Fic. 204. highest point of the arch is 25 ft. 

above the plank. At what distance from the centre has the 
plank been fixed ? 

7. A room is circular in shape and its diameter is 
20 ft.. Two nails are driven into the wall at the same 
height above the ground and a straight rope is tied to the 
nails for hanging cloths from it. Find the length of the 
rope if its distance from the centre of the circular section 
of the room at the same height above the ground as the 
nails is 6 ft. 
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8. (a) The lid of a cask is circular in shape its diameter 
being 3 ft. The portion of thelid AKB · 
turns about AB being  hinged to the 
other portion at C and D which are , REEL TAS 
equally distant from A and B. If AB 
. == 2ft., and AC = 4 in., find the distance 
of C from the centre of the lid. Verify 
your result by calculation. 


K 


(0) The top of a circular well is L 
covered by a lid of wooden frame fitted Fic. 205. 
with iron bars. The diameter of the wellis 4 ft. The 
moveable portion of the lid is hinged to the immoveable 
portion and the common boundary between the two portions 
is 2ft. Gin. How far is the line of hinges from the centre ? 


9. If, in Question 6, in the kitchen two planks 8 ft. 
and 10 ft. are fixed in the arch at a vertical distance of 2 ft. 
from one another, what is the radius of the arch? Verify 
your result by calculation. 

10. If, in Question 7 another rope 9 ft. long is fastened 
to two pegs driven into the wall, how much farther will 
it be from the centre of the room than the other ? 


ll. The broad gauge of the M. & S. M. Railway is 
5 ft. 6 in. The distance between the centres of the first and 
last wheels of a locomotive engine is 20 ft. What must 
be the minimum radius of a circular disc 
used for reversing the engine when the 
coal tender is to the front of a train. ` 

12. The metre gauge of the M. & S. M- 
Railway is 3 ft. 38 in. The distance be- 
tween the centres of the first and last 
wheels of a steam engine used on this 
railway is 12 ft. What must be the 
minimum radius of a circular disc used for 
reversing the engine when the coal tender is to the front 
of the train. 


Fic. 206. 
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13. The figure represents the terr aced roof of a portico 
which is greater than a semi-circle. 

p. D ABisacross beam. CD, FE, etc., 

are joists running at right angles 
to the beam, CD passing through 
we centre. “ТЕ CD — Ло ие 
radius of the circle — 8 ft. and 
CF — 2 ft., find the length of EF 
- and АВ by measurement. Verify 


А Е G B 
Fic. 207. 


by calculation. 


14. ABC is a circle of radius 2 inches. At the centre 
O draw three angles AOB, BOC and COA each equal to 
120°. Join AB, BC and CA. What triangle is ABC? Give 
reasons for your answer. 


15. ABC is a circle of radius 6 cms. Inscribe an 
equilateral triangle in it. 


16. Draw two diameters AB and CD at right angles in 
a circle ACBD whose centre is O. Join AC, CB, BD and 
DA. What figure is ACBD? Give reasons for your 
answer. Show by considerations of symmetry aiso that it 
is a regular figure. 


17. How many equilateral triangles can be inscribed in 
а circle? Give reasons for your answer. 


18. How many squares can be inscribed in а circle g 
Give reasons for your answer. 

19. Inscribe an equilateral triangle ABC in a circle. 
Bisect the arcs subtended by the sides, i.e., the arcs AB, BC 
and CA at D, E and F. (Draw the perpendicular bisectors 
of the chords). Join AD, DB, BE, EC, CF and FA. What 
figure is formed ? Are the sides equal? If so, why? Are 
the angles equal? If so why ? | 

20. Draw six angles at the centre O of a circle ABCDEE 
such that 7 АОВ = z BOC = z COD = 2 DOE = 4 EOE 
= 509. Join AB, BO CD DE. БЕ and- Pu What 
figure is ABCDEF ? Give reasons for your answer. 
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21. Inscribe a square ABCH in a given circle. Bisect 
the arcs subtended by the sides, i.e., the arcs AB, BC, CH 
апа HA at D, E, F and С. (Draw the perpendicular 
bisectors.) Join AD, DB, BE, EC, CF, FH, HG and GA. 

What figure is formed? Are the sides equal? If so why? 
Are the angles equal? If so why? 


22. Draw eight angles at the centre O of a circle 
ABCDEFGH such that z AOB = z BOC = ;COD = 
zDOE = zEOF = zZFOG = „СОН = 45°, Join 
AB, BC, CD, DE, EF, FG, GH and HA. What figure is 
ABCDEFGH ? Give reasons for your answer. 


23. Draw four equal angles at the centre of a circle each 
equal to 72°. Then the fifth must also be 72°. Why? Join 
the points where the arms of the angles intersect the circum- 
ference, in succession. What figure is got? Give reasons 
for your answer. 


24. In the above figure bisect the ares. Join the 
angular points and the middle points of the arcs in 
ssuccession. What figure is formed? Are the sides and 
angles equal ? 


25. Instead of adopting the method in Question 24, 
draw 9 equal angles at the centre each equal to 36°. 
Then the tenth must also be 36°. Why? Join the points 
‘where the arms of the angles intersect the circumference, in 
succession. Do you get the same figure as in Question-24? 

26. Inscribe a dodecagon in a circle by taking an inscrib- 
еа hexagon and bisecting the arcs. 


165. Inscribing a regular polygon in a given circle. 
From the foregoing examples it must be clear to the 
student how a regular polygon of z sides can be inscribed 
in a circle. The aim is to get equal chords in a circle 
which means getting equal arcs which is finally a question 
of getting equal angles at the centre. Hence the general 


method is (1) to get 2 equal angles at the centre each equal to 
14 
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о) | à | 2 DUE. 
aad ‚апа join in succession the points where the arms of 
ERG V | 
the angles intersect the circumference or (2)- to construct 
4 | - an angle AOB at the centre O equal to 
360° 


: to join AB and to step off the 


chord BC equal to the chord AB. 

This process may be repeated and it 

will be found that the extremity of the 

| 7р | z^ chord falls оп A the point from 

Fic. 208. - which we started. Тһе figure thus 

formed is a regular polygon. The figure is thus divided 
into n equal triangles. 


The area of each triangle — $ pa where a is a side of the 
triangle and p the perpendicular iuum the centre on a side. (How 
do you know that the perpendiculars or the altitudes of all the 
triangles are equal ?) 
2. the area of z triangles —1lp5axm 
== Бирла 


= 1 5 the perimeter of the polygon. 


In a hexagon д = а ЧА (Pythagoras). 
In an octagon ф = зіп. 


Let OX be at. right ailes to CD in нь triangle COD. Make the 
х OCY equal to. the. 4 COX. . Then CY = УОН CX = AY 
for ZCOX = 3219 7 ОСХ = = 673°, whence 4 CYX = 45°, p = OY + 


-2 Е] 
а. 
Жү = СУХУ =CY+CX= 25+ 1 


(3) ‘The following construction for inscribing a regular 


polygon in a cen circle is very interesting and applicable 


0? 
. when 2 gives us а fractional number of degrees as when 
n 


n= 7; 11, etc. : | 
= Let AB be a diameter of a circle. Suppose we are required 
‘to inscribe a regular polygon of n sides in it. With A and В 
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<u 
NW 
S 


off chords each equal to AD and C 
complete the polygon. Fic. 209. 


as centres and a radius equal to 
AB describe two arcs cutting ‘at C. 
Divide AB into л equal parts. (In 
the figure, AB is divided into 7 · 
equal parts) and number the parts 1, A 
2, 3, etc. Join C to the point of divi- 
sion in AB numbered 2 (always to : 
the second point of division whatever 
may be the number of sides of the 
polygon) and produce C2 to meet the 
circle at D. Join AD. The AD is 


166. Construction of a regular polygon on a given base. 
Suppose a regular polygon of z sides has 
to be constructed on a given base AB. 
It is possible to construct the polygon 
(a) without describing a circle. At A in 
AB make an angle ВАС equal to 180° — 


ме (for this is the magnitude of an in- 5 
terior angle of a regular polygon of z sides). Fic. 210. 
Make AC equal to AB. Similarly at C in CA make an angle 


360° 
ACD equal to 180°— IC and so on until you complete 


B 


the figure. 

(6) We can construct the polygon 
by describing the circle that will pass 
through its angular points and then 
completing the polygon. At A make an 

A о 
angle equal to 180° — а Маке АС 
equal to AB. Draw the perpendicular 
bisectors of AB and AC meeting at 
O. Then with O as centre and OA as Fic. 211, 
radius describe a circle, Place chords in it successively each 
equal to AB. A regular polygon of z sides is thus obtained. 
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1. Describe a circle of radius 2:3 in. Inscribe an 
equilateral triangle in it. Measure a side of the triangle 
and find its area. 

2. Describe a circle of radius 6 cm. Inscribe an 
equilateral triangle in it. Measure a side of the triangle 
and find its area. 

3. Describe a circle of radius > units.  Inscribe an 
equilateral triangle in it. Express a side of the triangle in 
terms of ғ and find .the area of the triangle. Apply these 
results to check your answers in 1 and 2. 

4. Describe а circle of radius 2:1 in. Inscribe a square 
init. Measure a side of the square and find its area. 

5. Describe a circle of radius 5 cm.  Inscribe a square 
init. Measure a side of the square and find its area. 

6. Describe a circle of radius ~ units. Inscribe a square 
init. Express a side of the square in terms of x and find its 
area. Apply these results to check your answers in 4 and 5. 

7. Describe a circle of radius 2:5 inches. Inscribe in it 
a regular hexagon. Measure a side of the hexagon and 
find its area. 

8. Describe a circle of radius 7 cm. Inscribe in it a 
regular hexagon. Measure a side of the hexagon and find 
its area. 

9. Describe a circle of radius > units. Inscribe in it a 
regular hexagon. Express a side of the hexagon in terms 
of > and find its area. 

Hence learn that a side of a regular hexagon inscribed in 
a circle is equal to a radius of the circle. 

10. From the above property, what special construction 
will you suggest for inscribing a hexagon in a given circle ? 

11. Describe a circle of radius 1 in. Inscribe a regular 
octagon in it. Measure a side and find its area. 

12. Describe a circle of radius. 2 in. Inscribe a regular 
octagon in it. Measure a side and find its area. | 

13. From the results of 11 and 12, can you guess what 
the side of a regular octagon inscribed in a circle is in 
terms of its radius. 

14. Construct a regular hexagon ABCDEF on a base 
AB 1:5 in. long. Examine if the figure is symmetrical 
about (1) AD, (2) BE and (3) СЕ. Examine also if the figure 
is symmetrical about the line joining the middle points of 
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(1) AB and CD, (2) BC and FE and (3) CD and АЕ. How 
many lines of symmetry are there? Where do all these meet ? 

15. Construct a regular octagon ABCDEFGH on a base 
2in.long. Examine if the figure is symmetrical about 
AE, BF, CG and DH ; also about the lines joining the middle 
of (1) AB and EF, (2) BC and FG, (3) CD and GH and 
(4) DE and AH. How many lines of symmetry are there ? 
Where do all these meet ? 

16. Construct a square ABCD. Draw the diagonals 
interesting at O. Measure DF along DA equal to OD and 
AE along AD equal to OA. In AB take points G and H, in. 
BC, points K and L and in CD, points M and N such that AG 
by measurement that the figure FGHKLMNE is a regular 
Octagon. 

17. ABC is an equilateral triangle. Trisect AB at D 
and E, BC at F and G and AC at H and K. Show that the 
figure DEFGHK is a regular polygon. | 

18. A bungalow consists of two hexagonal rooms at 
each of its extremities in its front. If:each side of the 
room is 8 ft, find the cost of matting the rooms at 
Re. 1-4-0 per sq. yd. 

19. Divide a regular hexagon of side a into two parts, the 
shape of each part being a trapezium, by an axis of sym- 
metry. Given that the area of a trapezium — 1 the sum of 
the parallel sides the altitude, find the area of the hexagon. 

20. Find the area of a regular octagon of side a by 
dividing it into a rectangle and two trapezia. 


CHAPTER XXX. 


SOME OTHER PROPERTIES OF CIRCLES NOT BASED 
ON SYMMETRY AND CONGRUENCE. ‘TANGENTS, ETC. 


167. Let ACB he a circle whose centre is О. ^ 
Take any three points A, C and B on the circum- 
ference. Join AC, CB and BA. "Then each of 
the triangles AOB, BOC and COA is an isosceles 
triangle. The base angles of each of the 


triangles are equal. 
Let each of the base angles OCB and OBC 


of the triangle OBC be denoted by x. A B 
Let each of the base angles OAC, and OCA 
of the triangle OAC be denoted by y. Fic. 212. 
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J And let the base angles ОАВ and OBA of the triangle OAB be. 
denoted by z. | k 
Then ZA 4- 4B- 2€ — 2 right angles. 
ie, YVtetetataty=2 right angles. 
i.e., 2% + 2y + 22 = 2 right angles, 
" “АОВ = 2 right angles — Z OAB — z ОВА = 2 right angles 
— 22. 
= 24 + 2y + 22 — 25 = 2x + 2y. 
But ZzZ АСВ = x +y: 
"280152 / АСВ. 
Or the angles AOB and ACB can be measured and it will be 
found that the angle AOB is double the angle ACB.’ 
Hence learn that the angle at the centre of a circle is 
double the angle at the circumference. 


168. AOB and COD are angles at the centre standing on equal 
arcs AB and CD of the same circle or equal circles. APB and CQD 
are angles at the circumference standing on these arcs. 

But ZAPB = $ 7 АОВ. 

Аис СОВЕ к COD. 

Now Zz AOB = Z COD because they 
stand on equal arcs. 

*, ZAPB = /COD-being-halves of 
equals. | 

Or the angles APB and COD may be 
shown to be equal by measurement, in 
the same circle or equal circles. 

Hence learn that angles at the 
circumference of a circle or at the 
circumferences of equal circles 
standing on equal arcs are equal. 

Also ii zCQD = Z АРВ, then the / АОВ must be equal to the 
4 COD ; for these are doubles of equal angles, viz., APB and COD 
respectively. 

ЛОВ = 2 COD- arc AB cU. 

Hence learn if angles at the circumference of a circle or 
- at the circumferences of equal circles are equal, the arcs on 


which they stand must also be equal. 


Frc. 213. 


Exercise XXX (A). 
1. ABC is an equilateral triangle inscribed in a circle 
whose centre is O. What is the magnitude of each of the 


55:84 eae AD UPS EXERCISES; Tig 215 


angles AOB, BOC and COA? Hence'what must be the 
magnitude of each of the angles АВС, ACB and BCA ?;. 

2. АВС is an isosceles triangle having each of the 
angles B and C double the angle A. It is inscribed in a 
circle whose centre is O. Calculate the magnitude of the 

angles AOB, BOC and COA and verify by measurement. 

3. ABC is an equilateral triangle inscribed in a circle 
whose centre is O. P, О and К are any points on the arcs 
AB, BC andCA. What fraction is the z APC of the AOC? 
What fraction is the < BPC of Һе z BOC? Hence what 
is the magnitude of the z BPA? Similarly what is the 
magnitude of the z CRA and of the z BOC? 

4. ABCD is a square inscribed in a circle whose centre 
15 О. Pis any point on the arc AB. What fraction 15 the 
zCPD of the zCOD? Hence what is the magnitude 
of the „СРО? Also find the magnitude of the angles 
APD and BPC. Hence find the magnitude of the whole 
2 APB. 

5. Draw a segment of a circle 
greater than a semi-circle. Let its 
centre be O. Take any points P, Q, 
R and S on the arc of the segment. 
Measure the angles АРБ, АОВ, 
ARB and ASB. Are they equal? 
What fraction of the z АОВ is each 
ef these angles. Hence what is FrG. 214. 
your inference ? 

6. Inthe adjoining figure, APORSB is a segment less 

. than a semi-circle. Consequently 
the centre O is outside the seg- 
ment. Measure the „АРВ and 
the reflex z AOB. What fraction 
is the z APB of the reflex z AOB? 
Similarly what fraction is each of 
the angles АОВ, ARB and ASB Fic. 215. 

of the reflex angle AOB? Hence what can*you say 
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with regard to all the angles АРВ, АОВ, ARB and' 
ASB? ' 

Hence learn from Questions 5 and 6 that angles in the: 
same segment of a circle are equal to one another. 

7. APORSB is а semi-circle described on AB as 
diameter. What do you know 
about the angles АРВ, AQB, ARB- 
and ASB? What is the magnitude 
of the angle AOB marked in the- 
figure? (It is called a straight 
angle. It is 180°). Hence what 
is the magnitude of each of the- 
angles АРВ, АОВ, ARB and ASB? Measure also the 
same angles. 

Hence learn that the angle: in a semi-circle is a right. 
angle. 

8. Describe a circle ABC. Draw any chord AB. At. 
B in AB make an angle ABC equal to 40°. Join AC. Then 
the segment ABC contains an angle of 40°. Take any points 
Р, О and К on the arc ABC. What is the magnitude of 
each of the angles APC, AOC and ARC (without measuring). 
Why? Is every angle in that segment 40°? It may be- 
called the 40? segment. . 

9, Suppose then you have a number of triangles ABP, 
ABO, ABR and ABS standing on AB and on the same side 
of it and having the vertical angle in each 409. What is. 
the locus of the points P, O, R and S? 

10. AB isa pole 30 ft. long fixed on the ground. Р, О, R 
and S are pegs to each of which strings passing through 
the extremities of the pole are tied so that each of the 
angles subtended by the pole at the pegs P, O, R and S is 
60°. Find the locus of the pegs P, О, R and S. 

11. Draw the locus in the above question thus :— Since: 
the angle at P is 60°, the sum of the angles PAB and PBA. 
must be 120°. Hence differént pairs of angles PAB, PBA 
may be got so that their sum is 120°, e.g., z PAB, апа! 


‘Fic. 216. 
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z PBA may be 80° and 40? ог 70° and 50° or 609 and 60° 
or 90° and 30° and so on. Hence different triangles can be 
constructed. Then describe a circle passing through the 
angular points of one of the triangles. The same circle: 
will also pass through the vertices of the other triangles. 

12. Construct a segment of a circle on a base 5 cm. con- 
taining an angle of (1) 80°, (2) 100°, (3) 120° апа (4) 90°.. 

13. For the fourth part in Question 12, give a construc- 
tion using the property that the angle in a semi-circle is: 
a right angle. 

14. Draw any triangle ABC right-angled at C. Bisect: 
АВ аї О. With О as centre and OB or OA as radius. 
describe a circle. It must pass through C. Why? (Com- 
plete the rectangle ACBD. What do C 

you know about the diagonals AB and T 

CD, besides intersection at O? They A B. 
are equal. Hence СО = 1 Ср = 4 B xj 
AB. Le 015540 = ОВ. . „Ше D 
circle passes through C). BIG, 217. 

15. In the previous question, what will happen if the 
semi-circle described upon AB as diameter does not pass. 
through C. It will cut AC or AC pro- A 
duced at D. Then what do you know 
about the angles ADB and ACB? 

What is the absurdity ? \ 

16:: Describe a circle ABCD.: МУ әв 
it inscribe any quadrilateral ABCD. 

Measure the two opposite angles BAD 
and BCD; similarly measure the two ‚С 
opposite angles АВС апа АРС. 192-418. 

17. Repeat the experiment in Question 16 with any two: 
quadrilaterals inscribed in a circle. 

18. If in Question 16, O is the centre of the circle, 
what fraction is angle BAD of the angle BOD? Why? 
What fraction is the angle BCD of the reflex angle BOD ? 
Why? Whatfraction is z BAD + z BCD of the sum of th 


о 
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angle BOD and the reflex angle BOD? Hence what is 
the magnitude of z BAD + z BCD? To how many right- 
angles are all the angles at O equal? Hence learn that the: 
opposite angles of a cyclic quadrilateral (i.e. a quadrilateral 
inscribed in a circle) are together equal to 2 right angles. 
“19. Construct a cyclic quadrilateral ABCD in each of 
the following cases :— 1 
(4) AB == 2 in., ВС se 8 in., ABAD = 40°, 2 ABC 
== 85°. (Explain why the above four elements are enough 
in the case of cyclic quadrilaterals.) : 
(6) ACs 2310, „ВАС ==40°, 2 CAD = 45° and 
z ВСА = 50°. (Explain why four elements are enough.) - 
() BA = 4 cm., AD = 5 cm., z BAD = 90° and 
(4) BA == 4 cm. AD тү 5, ста. 4 BAD = 80° and 
ВС == 8861: 
(у2012:-121 in, АВ 20 0 BD 32 inu 
г ABC 2-96. | 
() AB = 46 cm., Ар = 3:4 cm., BD = 32 cm. 
and CD: 22:5. cm. 

20. ABCDE is an equilateral pentagon inscribed in a 
circle. Show that its angles must be equal from a 
consideration of the arcs on which they stand. | 

21. Similarly show that an equilateral hexagon inscribed 
ina circle is also equiangular from a consideration of the 
arcs on which they stand. 

22. Similarly show that an equilateral octagon inscribed 
in a circle is also equiangular from a consideration of the 
arcs on which they stand. 

23. P and Qare the bottoms of two tall trees 5 yds. apart. 
An observer lying on the ground at A finds that РО sub- 
tends an angle of 40? at his eye. К and S are the bottoms 
of two other trees so situated that RS subtends an angle 40° 
at the eye of another observer at B lying on the ground. 
If all the trees and the eyes of observers are on the circum- 
ference of a circular lake, find the distance between R and S. 
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24. А and B are the extremities (lying on {һе ground) of 
a doorway 6 ft. wide in the wall of a circular room. C isa 
point on the circular edge of the ground equidistant from A 
and B. What angle is subtended by AB at C if the diameter 
of the room is 12 ft.? | | 

25. Ifinthe previous question the z ACB — 72°, find 
the diameter of the circular room. 

169. You have already seen that the middle points of a 
‘system of parallel chords of a circle 
Пе оп а diameter at right angles 
to the chords. Imagine that the 
lne CD moves parallel to itself 
and occupies several positions. As 
the line approaches the centre, 
the length of the chord increases ; 
as it recedes from the centre its 9 
; 3 Pren 219, 
length decreases until at last it 
becomes quite inappreciable at B. The two points of 
intersection tend to coincide and the chord meets the circle 
only in one point and in no other. In such a case BX is 
said to touch the circle or Бе а tangent. Similarly AY isa 
tangent at A. 

It is clear that (1) the tangent at any point is always at 
right angles to the diameter or radius through the point, 
(2) the foot of the perpendicular from the centre of the 
circle on the tangent is the point of contact, (3) the distance 
of the taugent from the centre of the circle — the radius 
and (4) the tangents at the extremities of a diameter are 
parallel. 

Property (1) suggests the following con- 
struction for drawing a tangent to a circle 
at a point on its circumference. Draw 
a circle Whose) centre is О. - Let 
A be a point on the circumference. Join 
OA. From A draw AX at right angles A X 
tó ОА. АХ is a tangent. Етс. 220, 
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170. Tangents from an external point to a circle. 

Let BAC be any angle and AD the bisector of the vertical angle. 
(In the figure AD is not drawn. AD may be- 
drawn by pupils). Take any point D on AD 
and from it draw DE and DF perpendicular: 
to AB and AC respectively. Now DE = DF 
for AD is an axis of symmetry: with respect 
to the arms of the'angle (or the two tri- 
angles AED and AFD are congruent because: 
two angles of the one are equal to two: 

Fic. 221. angles of the other and one side is common). 

With D as centre and DE as radius describe 

a circle. It must also pass through the point F for DE = DF. Since- 

AE and AF are at right angles to the radii DE and DF, AE and 

AF are tangents and are equal. This equality may be verified by 
measurement. 

Hence learn that (1) the tangents drawn to a circle from: 
an external point are equal, (2) that the tangents are. 
equally inclined to the straight line joining the external 
point and the centre, (3) the radii to the points of contact. 
are also equally inclined to the straight line passing through 
the centre and the external point and (4) the centre of а. 
circle touching two cutting straight lines is on the чо" 
of the angle between them. 

This property ofthe tangents being at 
right angles to the radii at the points 
of contact gives us a construction for- 
drawing tangents to a given circle from 
anexternal point. From A it is required’ 
to draw atangent toa circle BC of which: 
О is the centre. On AO as diameter 
describe a semi-circle cutting the circle- 
at Band C. Join AB, BO, AC and CO.. 
The angle ABO in a semi-circle is a. 
right angle. So AB is at right angles to BO a radius. 

. АВ 15 а tangent. Similarly AC is a tangent. 


FIG. 3222, 


Exercise XXX (B). 
1. Describe a circle of diameter 3 in. Place in it a: 
chord PQ 2 in. in length. At P and О draw tangents PR. 
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апа ОК to meet at R. If О is the centre of the circle, 
“measure the distance OR. 
2. РОК is an angle of 80°. Describe a circle so as to 


‘touch the arms PQ, OR. How many solutions will there 


be? Suppose the radius of the circle is 4:5 cm., then how 
-many solutions wil you have? Find the distance of the 
centre of the circle from Q. 

3. In the previous question, you are given the option of 
producing PO and RQ beyond the vertex О. ‘Then if the 
radius is 2:5 inches, how many circles can be described ? 
Find the distance of Q from the centre of each of the 
circles. | 

4. Construct a triangle whose sides are 4 cm., 5cm. and 
“бсш. Inscribe a circle in the triangle, i.e., describe a circle 
touching the three sides. [Consider where its centre should 
be (a) if it touches 1 pair of sides (say 4 cm. and 5 cm.), 
(0) if it touches another pair of sides (say 5 cm. and 6 cm.) 
апа (c) if it touches all the three sides.] 

5. Inthe figure of question 4 describe a circle so as to 
touch the side 4 cm. and the other two sides 5 cm. and 6 cm. 
produced [consider where its centre should be (a) if it 
touches the side 4 cm. and the side 5 cm. produced, (b) if it 


:touches the side 4 cm. and the side 6 cm. produced and (с) · 


if it touches the side 4cm. and the sides 5 cm. and 6 cm. 
‘produced. | 

6. In the figure of Question 4, describe a circle so as to 
‘touch the side 5 cm. and the sides 4 cm. and 6 cm. produced. 
(Proceed as in Question 5). 

7. In the figure of Question 5, describe a circle so as to 
‘touch the side 6 cm. and the sides 4 cm. and 5 cm. 
produced. 

8. Describe two circles whose centres are 8 cm. apart and 
"whose radii are 5 cm. and 3 cm. Do the circles touch? 
If so internally or externally ? Draw a tangent to one of 
the circles at their point of meeting. Show that it is also 
а tangent to the other circle. 
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9, Describe two circles whose centres are 3 cm. apart 
and whose radii are 7 cm. and 4 cm. Do the circles touch? 
If so whether internally or externally ? Draw а tangent to 
one of the circles at their point of meeting. Show that it 
is also a tangent to the other circle. 


Hence learn that two circles touching one another exter- 
nally or internally have a common tangent at the point of 
contact and the distance between the centres is equal to 
the sum or difference of the radii. 


10. Let ABC be an equilateral triangle inscribed in a 
circle. At A, B and C draw tangents to the circle. Let 
these tangents meet one another in D, E and F. Examine 
what kind of a triangle DEF is. 

11. From Question 10, give a construction for circum- 
scribing an equilateral triangle about a given circle. 

12. ABCD is a square. Circumscribe a circle about a 
given square. (Which point will be the centre and which 
line will be the radius ?) 

13. ABCD isa square inscribed in a circle. At A, B, 
C and D draw tangents intersecting one another at E, F, G 
and Н. What kind of a four-sided figure is EFGH ? Give 
reasons for your answer. 


14. From Question 13, give a construction for circum- 
scribing a square about a given circle. 

15. ABCD is a square of side L:5 in. Inscribe a circle 
in the square ABCD, i.e., describe a circle which will touch 
the sides AB, BC, CD and DA (you can guess the position 
of the centre from considerations of symmetry). What is 
the radius of the circle ? 


. 16. Circumseribe a regular pentagon about a given 
circle. [Inscribe a regular pentagon in it; through the 
angular points draw tangents whose points of intersection 
will give another regular pentagon.] 

17. Circumscribe a regular hexagon about a given 
circle. [Inscribe a regular hexagon in it; through the 
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angular points draw tangents whose points of intersection 
will give another regular hexagon. | 

18. . Circumscribe a regular octagon about a given circle, 
[Inscribe a reguar octagon in it; through the angular points 
draw tangents whose points of intersection will give a 
regular octagon. | 

19. Inscribe a circle in a regular hexagon of side 4 cm, 
[Use the theorem that the centre of a circle lies on the 
bisector of the angle between two intersecting tangents.] 
Find the length of the radius. 

20. Inscribe a circle in a regular octagon of side 1:4 in- 
Proceed as in Question 19. Find the length of the radius. 

21. AB, CD and EF denote the lengths and directions. 
of three houses situated in a 
village. There is a banyan | 
tree equidistant from AB, CD 5: а. 
and ЕЕ. If the figure is 
drawn to scale. 1 in. = 40 ft., E | DEL TF 
find the distance of the banyan 
tree from any one of the 
houses. 

22. Two circles of radii 4 cm. and -3 cm. with their 
centres 5 cm. apart intersect one another at the points А and 
B. Join AB. In AB produced take any point P. From T 
draw TP and TR tangents to the two circles. Measure TP 
and TO. What peculiarity do you notice ? 

23. There is a bundle of scout staves each of which is 
5 ft. 6 in. These are scattered in a circular room so that 
the extremities of each staff rest on the wall of the 
room. What is the locus of their middle points? Supposing 
the diameter of the room is 12 ft., draw the locus. 

24. If a quadrilateral is circumscribed about a circle 
show, by measurement, that the sum of one pair of opposite 
sides — the sum of the other pair. 

25. AB is a straight fence of a garden, consisting of 
trees. О is a peg 10 ft. from AB to which a cow is tethered. 
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‘by arope. What must be the length of the rope (a) if the 
‘соу should have no access to the trees in the fence, 
(6) if the cow should just reach the fence and (с) if some 
-trees in the fence are accessible to the cow ? 
26. Construct a triangle ABC in which AC = 2:3 in., 
„ A= 75° and СВ = x inches. What must be the value of 
‚ж (а) if there is to be no triangle, (4) if there is to be only 
‚опе triangle and (c) if there are to be two triangles. (vide 
Fig. 224). | 
27. L is a bright luminous body. 


© APB is a spherical wooden body lying in 
the path of the rays. Find the extreme 
78 rays intercepted by the body. (vide. Fig. 
Х á 2253. 

w Бус: 994 28. Draw a tangent to a given circle 
TA parallel to a given straight line. How 

many such tangents can be drawn ? 
d 29. Draw a tangent to a given circle 


perpendicular to a given straight line. 
ivt How many such tangents can be drawn ? 
30. Two equal circles touch one 
B' another. How many common tangents 
can be drawn? Draw them. What is 
:the length of each tangent ? 
2 31. Three equal circles each of radius 1 in. touch one 
another. Find a point equidistant from their centres. 

32. In the preceding question circumscribe a circle 
„about the triangle formed by joining the three centres. 
What triangle will that be ? 

33. Describe a circle touching all the three circles in 
«Question 31. What is the diameter of the circle? How 
-many circles can be drawn ? 

34. Two pipes of diameters 2@\апа 2% inches rest on the 
.ground touching each other. The distance between their 
points of contact on the ground is 4 inches. Express d in 
„terms of a and 2. 


Fire. 225. 
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.35.. Figure (227) represents a 
sphere placed in contact with two 
equal wooden cubes which is a 
device for measuring the diameter 
of a sphere. Show that it can be d 
done and prove that the diameter Fic. 226. 
of the sphere is equal to the sum 
of the heights of the points of 
contact of the sphere with the 
cubes, above the base plane on 
which these stand. 

36. From a point A outside a circle, two 
secants ABC and ADE are drawn cutting the 
convex portion at B and D and the concave 
portion at C and E. Find two points on the 
circumference to which lines drawn from A 
form the boundaries between the convex and 
concave portions ofthe circumference. (А 
secant is a straight line drawn from a point 
outside a circle cutting itin two points. Соп- 
cave means hollow and convex means bulging. 

34. "AES 18 аг circular. public armat 
built by the Corporation of a city in a street, 

the entrance to which is shown in the figure 
at E. A man stands at B. Show what 
external portion of it is visible to him and 
where he should stand to obtain a glimpse 
of the entrance ? 


Fic. 229, 
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circle CBAD and CA a chord is 
drawn to the circle. Show that the 
angle. TCA — the angle in the 
alternate segment CBA and the 
angle QCA = the angle in the 
alternate segment ADC, by measure- С 
ment. | Q 


15 


- 
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39. Describe a circle CBAD of radius 1:5 inch. At 
any point C on the circumference draw a tangent OCT. At 
C draw a chord CA making an angle of 60° with the tangent. 
Measure the angle in the alternate segment CBA. 

Hence learn that the angles made by a tangent to a 
circle with a chord drawn from the point of contact are 
equal to the angles in the alternate segments of the circle. 

40. On AB 5 em. long describe a segment of a circle 
containing an angle of 35°. (Proceed as directed below.) 

H [The preceding theorem gives us the 
following construction :—At А in AB, 
make an angle ВАС of 35°. Draw the 
perpendicular bisector of AB (for the 
circle should pass through A and B and 
its centre must be on the perpendicular 
bisector of AB). From A draw AD at 
right angles to AC. (For the centre is on 
a line at right angles to the tangent drawn 
from the point of contact). Let them 
meet at D. Then with D as centre and DA as radius 
describe a circle AHB. Measure any angle in the segment 
АНВ: It will be 35?.] | | 

4]. Without measuring in the preceding question, how 
can you say that z BAC — any angle in the segment AHB ? 

42. Ona billiard table the position of a ball was noted and 
it was found that the shorter side of the table 4 ft. in length 
subtended an angle of 48° at the ball. Is it possible to fix the 
position of the ball with the help of this observation? If 
not how will you fix the position of the ball making use of 
any one of the following additional observations :— 

(a) Its distance from the longer side of the table was 
l:5 ft | 

(0) Its distance from the shorter side of the table was 
24. di. 

(c) Its distance from one of the extremities of the 
shorter side was 2:5 ft. 
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|3 
(d) A right angle was subtended by the longer side of 
6 ft. at it. | 
| (e) It was found to be equidistant from the other two 
- corners of the table. 
(f) It was found to be equidistant from a pair of 
shorter and longer sides. 


43. Describe a circle ACBD and draw А 


two chords in it AB and CD intersecting in C 

E. Measure AE, CE, BE and DE and D 
show .that the rectangle AE.EB — the 

rectangle CE.ED. (Rectangle AE.EB 

means rectangle whose two adjacent sides B 

are AE and EB.) dnd 


44. In the above question, draw РО and RS through E. 
Measure PE, QE, RE and SE and show that the rectangle 
РЕ.ЕО = the rectangle RE.ES. 


12) 


А 
45. Draw chords АВ and CD in a C 
circle. Produce BA and DC to meet in 
E. .Measure EA, EB, EC and ED and B 
show that the rectangle EA.EB — the 
rectangle EC.ED. 4 
Fig. 233. 


46. Describe another circle and repeat the experiment 
in Question 45. Hence learn that if two chords of a circle 
intersect ‘or chords produced intersect, the rectangle 
contained by the segments of the one — the rectangle 
contained by the segments of the other. 


47. Describe a circle ABC. From a point T outside the 
circle draw a tangent TC and a secant TAB. Measure 
ТС, TA and TB and show that the rectangle TA.TB = 
"Doe. 
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48. Repeat the experiment with any other circle. 

Hence learn that if.a secant and a tangent are drawn to 
a circle from a point without it, the rectangle contained 
by the segments of the secant — the square on the 
tangent. 

49. Describe a circle of radius 14 inch. "Take a point 
34 inches from the centre and from it draw a tangent to the 
circle. Measure the length of the tangent. Find by 
calculation, what its length should be. 

50. Describe a circle of radius 2 inches. Produce any 
radius OA toa point T such that the two tangents drawn 
from T to the circle are inclined to one another at an angle 
of 80°. | 

| What is the magnitude of the angle between the normals’ 
or the radii at the points of contact? Remember that OT 
is the line of symmetry.] 

5l. Describe two circies of radii 6 cm. and 8 cm. whieh 
have acommon chord of length3cm. Measure the distance 
between their centres. At what angle do the tangents at 
one of the common points of the two circles, intersect ? 

52. Draw а scalene triangle ABC, having its sides AB, 
BC and CA respectively equal to 3:5, 5:5 and 6-сш. 
Describe a circle so ав to touch AB at A and pass through 
the point C. 

53. Describe a circle of radius 6 cm. Draw tangents 
each 4 cm. long from different points on the circumference. 
What is the locus of the extremities of the tangents ? 

54. AB is a straight line and C a point without it. 
With C as centre and any conveni- 
ent radius, describe a circle cutting 
AB or AB produced at D. On 
CD describe a semi-circle CED 
cutting AB at E. Then СЕ is 
perpendicular to AD. Why? | 
Note this construction for draw- Fic. 234. 
ing the perpendicular from C to AD. 
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SS. EN is a straight line in which L is a point. With 
centre Land any radius LM describe 
acircle cutting KN at M. Step off 
equal arcs MO, OP each equal to LM 
along the circle. With. centres O 
and P and a radius each equal to LM 
describe arcs cutting at Q. Join as E 
OL. QL is perpendicular to KN. 

Why? Note this construction for drawing a straight line 


at right angles to a given straight line from a given point 


^in it. (In the figure M has been omitted which may be 


supplied by the pupil.) 

56. A,B,C, and D are the feet of four trees in a straight 
line such that АВ = 5 ft, BC = 9 tt and CD — 0 ft. 
A treasure at P is hidden and it is noted that angles APC 
and BPD are right angles. Find the position of P. 

57. A and B are two ports 3 miles apart along a straight 
strip of coast. Mines are spread near the coast. No ship 
should sail up to where AB subtends an angle of 72*. 
Represent in a figure drawn to scale the danger area. 

58. A steamer finds, in the previous question, that at a 
certain place where it is, the angle subtended by AB is 83°. 
Is it within the danger zone or outside 16? 

59. Plot the points (8, 0), (— 6, 0) and (0, 12). Describe 
a circle passing through the three points. Find by calcula- 
tion the co-ordinates of the other point where the circle 
intersects the y axis. 

60. ACB is a circle of a radius of 4 in. From a point 
D 5j inches from the centre, a tangent is drawn. , What 


must be the length of the tangent ? Calculate it in two 


different ways. 
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CHAPTER XXXI. 


INTERESTING GRAPHICAL SOLUTIONS ОЕ CERTAIN 
ARITHMETICAL PROBLEMS 


Model No. (1) A certain wall under construction was 
2 ft. high. From the next day the work was entrusted to a 
set of workmen and the following progress was noted :—The 
wall was 5 ft. high at the end of the first day, 8 ft. high at 
the end of the second day, 13 ft. high at the end of the 
third day, 20 ft. high at the end of the fourth day and 27 ft. 
high at the end of the fifth day. The rapid progress in 
the latter part of the construction was due to the employ- 
ment of an additional set of workmen. Find graphically 
when the latter set was employed. 


] 


Scale 7 Division 
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1 2 5 4 5 X 
Scale 5 Divisions =a Day 
Fic. 236. 


Solution.— Along OX 25” represents a day; along OY.” 
represents a height of 1 foot of the wall. Plot (0, 2), (1, 3),42, 5); 
(3, 13), (4, 20) and (5, 27) and join them in order. In the figure the 
graph consists of 3 parts. AB represents the graph of the work of the 
first set of workmen ; CE represents the graph of the combined work 
of both sets of workmen ; the part BC represents the work done by the 
first set of workmen, from the end of the second day to the end of the 


l 
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third day and that done by the second set for a portion of the third day. 
Produce AB the first part of the graph (i.e. of the work of the first set 
of workmen) and the last part of the graph EC (of the combined work 


of both sets) to meet at P. The abscissa of P denotes when the second 


set joined the first set, i.e. in the afternoon on the third working day. 


The graph tells us many things. The work done on the 
third working day is indicated (vide BC the second part of 
the graph) by MC consisting of 5 vertical divisions in 
the figure. Produce BP to meet CM in (L must be 2 
divisions lower than it is on the line CM). On the third 
working day the first set did work indicated by ML 
containing 3 divisions. Therefore LC denotes the work 
done by the second set in half a day. 


Model No. (2) А cistern 25 inches deep is filled by a pipe 
A. At4a.m., when there are 4 inches of water in the cistern 
the pipe A is turned on. At 5 a.m. there are 8 inches ; at 
6 a.m. 12 inches ; at 7 a.m. 13 inches; at 8 a.m. 11 inches ; 
at 9 a.m. 9 inches when it was noticed that there had been 
a leak in the cistern. It is required to find when it became 
leaky. | 
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Scale 6 Divisions =1 Hour 
FIG. 237. 


Solution.—Along OX, 3%” =1 hour; along OY £5" = 1 inch. 
Plot the points (4 a.m., 4 in.), (5 a.m., 8 ini) (6. a; nx y EON, 
7a.m., 13 in.), (8 am., 11 in.), (9a.m., 9 in.). The figure shows 
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the graph of the stock of water in the cistern at different times. The 
graph consists of three parts (1) ABC, (2) CD and (3) DEF. 
Part (1) is the graph of the supply of water by pipe A; part (3) of 
the net supply of water by pipe A after the springing of the leak; 
part (2) represents the pipe running the whole hour and the leak 
letting out water only for a part of that time. lf we produce AC and 
FD to :neet at P, the abscissa of P denotes the time when the cistern 
became leaky. The figure also shows the pipe was at work from 6 
to 7a.m., the quantity of supply by it alone being OL (8 vertical 
divisions), The leak was at work for half an hour from 6.30 tows 
and in this time there was a fall in the level denoted: by LD measuring 
6 divisions or 3 inches. Hence the rate of discharge is 6 inches 
per hour. 


Model No. (3) A motor-car overtakes at 7 a.m. a 
cyclist ridingat the rate of 15 miles per hour and after 20 
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Fic. 238. 


minutes overtakes another cyclist riding at the rate of 
10 miles ап hour. If the motor runs at 30 miles per hour, 
find when the former cyclist overtakes the latter supposing 
the former takes rest for 15 minutes as soon as the motor 
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overtook him and the latter increased his speed by 2 miles 
. an hour when he was overtaken by the motor. 
Solution.—Along OX, 45" = 5 minutes; on OY, 4,” — 1 mile. 
‚ ОАВ represents the graph of the motor the gradient indicating a speed 
of 30 miles an hour. AM represents the graph of the second cyclist 
(starting at 7.20 and travelling at the rate of 12 miles an hour). CM 
represents the graph of the first cyclist (starting at 7.15 and travelling 
at the rate of 15 milesan hour). It is found that these two graphs 
meet at M whose abscissa is 10.15 a.m. The first cyclist overtakes 
the second at 10.15 a.m. 


- Model No. (4) The Boat Mail No. (1) leaves Egmore 
at 20.0, reaches Chingleput 39 miles from Egmore at 21.24, 
halts there for 12 minutes and travelling at the same rate 
as before reaches Acharavakkam at 22.30. Find the 
distance of Acharavakkam from Madras. If it travels at 
the same rate and reaches Villupuram 102 miles from 

Madras, find its time of arrival at Villupuram. 
Y FE 
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Solution.—Along OX, 44" = 6 minutes; along OY, +%” = 
3 miles. OA represents the graph of the Boat Mail the co-ordinates 
being (21-24, 39). It halts for 12 minutes indicated by the level AB. 
‘Then it proceeds at its former rate. Draw BDE parallel to OA 
{as the gradient will be thesame). Find the ordinate corresponding to 
the abscissa 22.30, the distance lies between 63 and 66 miles. Now read 
off the abscissa corresponding to 102 miles, the reading is about 23-42. 
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Model No. (5) Multiply one number by another say 9 by 8. 
Method I. The student himself will supply the figure. 
Along OX, 15” = 1; along OY, 3,” =1. Mark off numbers 
along. both the axes thus (1, 5, 10, 15), ete. Plot the point 1, 5 
(say A). Join ОА. Plot the point (9, 0) call it.B. Through 8. 


draw an ordinate meeting OA produced, if necessary, at C. Measure 
BC. It will be found to be 72. 


Method П. Plot the point 1, 9: Throvgh the point 
(8, 0) an ordinate may be drawn as before. ‘This ordinate 
also will measure 72. 

Model No. (6) Divide 64 by 4 graphically. 

Along OX, ,4%==1; along OY, 4,"—1. Mark off numbers. 
along OX and OY thus (1, 5, 10, 15), etc. Plot the point (4, 1) call it 
A. Join OA. Plot the point (64, 0) call it B. Through B draw 


an ordinate meeting OA produced if necessary at C. Then BC is 16. 
which is the required answer. 


Exercise XXXI. 


№. B.—A]l sums in this chapter to be worked graphically. 


l. A and B can do a piece of work in 3 and 4 days. 
A works for 1 day. Then B joins him. In how many days. 
more will the work be finished by both of them? Give a 
eraphical solution. Check by calculation. 

2. A and B can do a piece of work in 4 and 5 days. 
A works for 2 days. Then he is assisted by B. In how 
many days more will the work be finished? Do the question 
eraphically and check by calculation. 

3. Aand B can do a piece of work in 10 days and 25 days 
respectively. A and B finish it in 8 days, A being assisted’ 
by B for the last few days. Find graphically when B. 
joined A. Check your result by calculation. 

4. A and B сап do a piece of work in б and 9 days 
respectively. Both of them finish the work in 4 days, B: 
working only for the last few days. Find graphically when. 
B joined A. Check your result by calculation. 
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5. A, B and C can do a piece of work in 6, 8 and 10 

days. A works forthe first day ; then A and B together 
work for the next two days. Then they are assisted by C. 
In how many days more will the work be finished ? 

“6. A, B and C can do a piece of work in 8, 10 and 12 
days. А and B work for some days when they are assisted: 
by C and the work is finished in 32% days from the 
beginning. Find when C joined them. | 

7. Acistern is filled by two pipes А and B in 4 hrs. and 
12 hrs. respectively. A is opened at 7 a.m. B was 
accidentally opened some time after and it was found that 
the cistern was fuli at 10.15 a.m. Find when the pipe B 
was opened. 

8. A cistern is filled by two pipes A and B in 4 and 23 
hrs. respectively. At 12 noon the pipe A is opened. After 
some time B is also opened. It was found that the cistern 
was full at 2.30 p.m. Find when B was opened. 

9. A cistern is filled by a pipe A in 3 hrs. and emptied 
by a pipe B in 5 hrs. A is opened at 6 a.m. Some time 
after, B also is opened. It was found thatthe cistern was 
full at 12 noon. When was B opened ? 

10. Acistern is filled by a pipe A in 5 hrs. and emptied by 
a pipe В in З hrs. A is openedat 8 a.m. Some time after, 
B is also opened. It was found that there was no water in 
the cistern at 11 a.m. Find when the pipe was opened. 

ll. A cistern can be filled by a pipe A in 5 hrs. It is 
opened at 6 a.m. but is closed for the last 5 minutes in 
"every hour. Find graphically when the cistern will be 
filled. | 

12. A cistern' can be filled by a pipe B in 65 hrs. И is. 
opened at 9 a.m., but is closed for 5 minutes at the end 
of every hour. Find graphically when the cistern will be 
filled. 

13. А cistern is filled by a pipe А in the first 30 minutes 
and emptied by a pipe E in the last 30 minutes every hour. 
If the pipe A is opened at 12 noon and their rates of filling 
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and emptying the cistern are 4 hrs. and 6 hrs. respectively, 
find graphically when the cistern will be full. | 

14. A snail climbs up a pole 25 ft. high at the rate of 
13 ft. in the day time but slips down 12 ft. during the night 
time. Find graphically when the snail will reach the top. 

15. Two tanks contain water to a depth of 30 ft. and 
10 ft. respectively. Water flows from one to the other so 
that the surface of the water in the first tank falls 3 ft. 
every hour and that in the second rises 2 ft. every hour. 
Draw a graph showing the depth of water in each tank at 
any time from the commencement of the flow of water 
and find when the level of water was the same in both. 

16. A gentleman invests Rs. 20,000 and Rs. 8,000 in the 
two branches A and B ofa bank respectively. He with- 
draws money from A at the rate of Rs. 2,250 every 3 
months and invests Rs. 1,500 every 6 months in B. Draw 
a graph showing his amounts in A and B and find when he 
had equal amounts in both the branches. 

17. Multiply graphically (а) 1:2 by 3:4, (0) 46 by 158, 
(с) 3:6 by 1:8 and (4) 0:3 by 4:6. 

18. Divide graphically (а) 3:4 by 1:2, (6) 4:6 by 2:4, 
i} $4 by 2-3 and (d) 1-2 by <5. 


19. Evaluate graphically (a) - 132 E 22 E "e E 
1:5 « 2:9 3-4 x 4-6 
(c) Tm TT TN and (4) uL. 


20. (a) No. 1 Ceylon Boat Mail is timed as FOEDE - 
Distance from Madras 


Beach in miles тоц FE 
3 Egmore еи 
38 | Chingléput 2. . 77, Ж#@ 
(6) No. 25 Madura Express is timed as follows :— 
enu M ОШ M 
3 Egmore гэ. 


38 . JA Chingleput Cy SES 


3 
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(c) No 5 Trivandrum Express is timed as follows :— 
Distance from Madras 


Я : Station H.M. 
Beach in miles 
3 | Egmore dus for dM 
38 Chingleput Tie RG OE 


Supposing the trains travel uniformly find (а) when and 
where the Ceylon Boat Mail will overtake the Madura 
Express, (0) when and where the Trivandrum Express will 
overtake the ‘Madura Express and (с) from the following 
table of distances, where the Madura Express should remain 
at the siding to keep the main line clear for the passage of 
(а) Ceylon Boat Mail and (9) Trivandrum Express :— 


Madras Beach Station Madras Beach Station 
8 Saidapet. оў Pakkam. 
10 Guindy. 61 Acharapakkam... 
TR St. Thomas 65 Perambair. 
Mount. 71 Olakur. 
13 Minambakkam. 78 Tindivanam.. 
15 Pallavaram. | 
21. No. 4 Rameswaram Express is timed as follows :— 
Miles from Beach Station Н.М. 
252 'Trichy n. 5.20 
221 Tanjore E. 1.25 


Find (a) when and where No. (4) meets No. 1 train, (5) 
when and where it meets No. 25 train (c) when and where 
it meets No. 5 train mentioned in the preceding question 
and (0) also the times when No. 4 will meet the next Madura. 
Express No. 25 and the next Boat Mail No. 1. 

22. The down Boat Mail is timed as follows :— 


From Beach Station H.M. 
38 Chingleput "Y 5.52 
3 Egmore NR 7.20 


The Arkonam Branch down train reaching Chingleput 
is timed as follows :— 
Distance from Beach Station H.M. 
77 Arkonam D 6.25 
38 Chingleput n 8.25 
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It is proposed to start a train from Conjeeveram (on 
the Arkonam-Chingleput Branch line) so as to reach 
Chingleput at 5.50 to catch the down Boat Mail. Assuming 
that the speed of all the trains working on the branch 
line is the same, find graphically when the train from 
Conjeeveram (59 miles from Beach) should start. 


23. The down train Rameswaram Express No. 4 is 
timed as follows :— 


Miles from Beach Station H.M. 
177 Mayavaram d. 14:::5410:37 
128. Cuddalore New Town a. 13.14 
102 Villupuram a. 2704.37 


А train leaves Pondicherry (125 miles from Beach) arrives 
at Chinnasamudram (115 miles from Beach) the boundary 
between the French and English territory where all luggage 
without a permit is examined by customs authorities, 
stays there for 45 minutes and then proceeds to Villuparam 
reaching the latter station exactly at the same time as No. 4 
Rameswaram Express. Supposing the speed of all trains 
working on the branch line from Pondicherry to Villupuram 
is on an average 15 miles per hour, find the time of 
departure of the train from Pondicherry. 

24. Divide Rs. 100 among A, B and C so that their 
shares will be in the proportion of 8, 7, 5. | 

25. Divide the total profits, іп а concern, of Rs. 1 ,000 
їп the ratio of the capitals contributed by three partners 
which are Rs. 2,500, Rs. 1,500, and Rs, 1,000 respectively. 

26. Two ghees worth Rs. 2-12-0 and Rs. 4 per viss 
are mixed in a certain proportion and the mixture is worth 
Rs. 3per viss. Find graphically the ratio of mixture. 

27. Nellore rice costs 5 as. 4 ps. per measure. Tenali 
rice 4 as. per measure. A mixture of these rices is worth 
5 as. per measure. Find graphically the ratio of the mixture. 

28. А labourer is hired for 16 days on condition that he 
will be paid 12 as. for each day he works and he should lose 
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4 as. for each day he was absent. He received on the whole 
Rs. 6. Find graphically how many days he was absent. 

29. During the time of harvest, a farmer found that for 
every day he was present in the farm he got 10 markals of 
paddy and for every day he did not go to the farm his stock 
of grain was diminished by 2 markals. At the end of 15 
days he found his stock of paddy consisted of 90 markals. 
Find graphically how many days he was absent from the 
farm. 

30. A student started at 6 a.m. from Madras walking at 
the rate of 4 miles an hour to a place P. At 6.15 a cyclist 
left P to go to Madras at 74 miles an hour and was followed 
by a motor cyclist riding at 10 miles an hour. Ail the three 
met exactly at 8.15 a.m. Find (а) the distance from Madras 
to P, (2) the distance of the place of meeting from P and 
(c) when the motor cyclist and the cyclist reached Madras. 

31. Two students S, and S, start at 6 a.m. from a 
village to bathe in the sea at a place P some miles distant 
from it. S, rides on a bicycle at 10 miles an hour, arrives at 
P where he spends a quarter of an hour, leaves the bicycle 
for S, and walks back to the village by the same road at 2 
miles an hour and arrives at 7 a.m. S, also starts at 6 a.m. 
walking at 2 miles an hour meets S, returning, bathes in 
the sea for 124 minutes and cycles back to the village 
reaching it at 7 a.m. Find (a) the distance between the 
village and Р, (2) where and when 5, and S, meet and (c) the 
rate at which S, cycled back from P to the village. 

32. Two persons A and B set out together on a journey. 
They walked at the rate of 3 miles an hour; and after they 
proceeded # of a mile, B returned walking at the same rate 
to the place of starting. Here he was detained $ of an 
hour. Setting out again he overtook A who had been 
walking all the time, at the end of 24 hours from the second 
time of starting. At what rate did he walk ? 

33. А peon walks from A to B at the rate of 3 miles an 
hour and after transacting some business at B which takes 
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him an hour returns to А by tram at the rate of 5 miles ап 
hour. He then finds he has been absent 2 hrs. 20 minutes. 
Find the distance from A to B. 

34. А and B start at the same time from P апа О and 
travel towards each other at the rate of 9 and 3 miles an 
hour respectively. А reaches О and returning immediately 
overtakes B at a certain place. Find the distance of the 
place from P. \ d 

35. А person sets out to walk from A to B at the rate 
of З miles an hour. After walking 14 mile he is overtaken 
by a bandy which started from A 15 minutes after him. 
At a distance of 34 miles from A he meets the bandy 
returning from B where it remained 5 minutes. Find the 
rate of the bandy and the distance between the two 
places. 

36. A, Вапа C walk-at the rate of 4, 6 and. 9 miles an 
hour. They start from Salem at 6, 7 and 8 o'clock 
respectively in the morning and go along the same road in 
the same direction. When B catches A he sends him 
back with a message to C. When will C get the message ? 

37. A and B start from P and Q the opposite extremi- 
ties of a trunk road 210 miles long and travel at 10 and 15 
miles an hour. 'They meet at R and continuing their 
journey to Q and P return immediately and meet at S. 
Find the length cf RS. 

38. A and B run a mile race. A gives B a start of 
‚ 20 seconds and beats him by 80 yds. If A's rate is 8 miles 
an hour what is the rate of В? | 

39. Ina mile race А can give B a start of 80 yds. and 
B can give C a start of 40 yds. How many yards' start 
can А give C in a mile race ? 

40. А апа B run a race. A runs at the rate of 600 yds. 
per minute, but in every successive minute increases his 
pace by a yard a minute. В diminishes his pace by the 
same and is overtaken by A in four minutes. What was 
B's pace at starting Ainii | 


ж 
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4l. А can beat В by 40 yds. in a mile race. B can beat 
C by 40 yds. in a mile race. How many yards' start must A 
: give C that there may be a dead heat ? 

42. At what times will the hour and minute hands of a 
clock be 5 minutes apart between any two given hours ? 
Solve graphically. 

43. In the same diagram find at what time the hour and 
minute hands of a clock will be 10 minutes apart. 

44. A watch that gains 10 minutes in 2 hrs. is set right. 
In how many hours will it be exactly right again? 

45. A clock which indicated correct time at noon shows 
10 minutes to 5 when it is 5 o'clock. What is the time 
when the clock indicates 5 o'clock ? 


CHAPTER XXXII. 


AREAS OF CIRCLES SECTORS AND SEGMENTS. 


171. Relation between the circumference of a circle 
and its diameter. 


In the chapter on ratio and proportion, the ratio of the 
circumference of a circle to its diameter was found to be a 
constant quantity very nearly equal to 3l or the Greek 
letter 7 is used to denote this constant ratio. Hence if C 
denotes the circumference of a circle, > its radius, and d the 
diameter, (1) C = «d or (2) C = т. 27 or 277. 


C C 
Also (3) d= 2 and (4) 7 = 5. 


Exercise XXXII (A). 


In the following exercises, т — 27 unless otherwise stated. 

1. The diameter of a fly-wheel of an engine is 24 ft. 
Find its circumference. 

2. Explain how you would measure the circumference 
and diameter of a rupee or a half-anna. 

3. The diameter of the circular rim of a bucket is 
82 in. Find the circumference. 

16 
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4. The diameter of a bull’s eye window іп a tower is 
41 in. Find thé curved length of the outer rim of the frame. 

5. What is the diameter of a circular mile race course p, 

«6. What is the diameter of a circular race course 
2 miles in circumference? Can it be deduced from the 
answer to Question 5 without calculation ? 

J 7: The hindwheel of a coach makes 714 revolutions in 
going a distance of 1:275 miles. Find the diameter of the 
wheel. | 
8. The inner rim of the circular brick wall of a well 

measures 15 ft. 74 in. Find the radius of the well. 

-9. A circle and a square have the same perimeter. 
The area of the square is 132:25 sq. in. Find the radius of 
the, circle. 

10. The outer circumference of a cycle tyre after full 
inflation is 7 ft. 4 in. If the thickness of the tyre be 13 in., 
find the radius of the inner rim. 

ll; A flower-bed is arranged in the space enclosed 
by the circumferences of two concentric circles. The 
circumferences are 198 ft. and 154 ft. Find the width of the 
flower-bed. 

vc 12; The equatorial circumference of the earth is 65,759, 

885 ft. and its polar circumference is 65,540,065 ft. Find 

the difference between the equatorial and polar radii of the 

earth. Ы 

13. The equatorial circumference of the earth is 25,000 

N nes. Тһе diameter of a small circle of the earth parallel 

to the equator at a latitude of 60° = 4 the equatorial 

diameter. Find the circumference of the small circle 

otherwise called the parallel of latitude at 60". 

14. ` A rupee has a diameter of 1-6 in. and a pie of :64 in. 
On the rims of both, two marks are made with a chalk piece. 
The rupee and the pie are made to touch each other at the 
marks. The rupee is held fixed and the pie is rotated 
round the rupee. Find after how many revolutions the 
chalk marks will again coincide. 


' 
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15. A train is running at the rate of 40 miles per hour. 
Find how many revolutions a big wheel of the engine 5 ft. 
6 in. in diameter makes in a minute. 

16. Calculate the speed of a train a wheel of whose 
engine makes 6 revolutions in 5 seconds, the diameter of 
the wheel being 2 ft. l 

17. A curved line is measured by rolling a quarter anna 
coin over it. The coin made 65 revalutions. If the 
diameter of the coin be ·75 in., find the length of the curved 
line. 

18. A road-levelling machine has a roller whose 
diameter is 4 ft. 6 in. and in traversing a road it makes 50 
revolutions. Find the length ofthe road. _ 

19. The outer circumference of a test tube = 3-2 in. and 
its inner circumference — 2-6 in. Find its thickness. 

20. The outer circumference of a chimney = 4:5 in. 
and the thickness of the glass — -025 in. Find its internal 
diameter. 

21. Two concentric rings are connected by a straight rod 
knitted together with a wire at its 4 points of intersection 
with the circumferences. The radii are 8 in. and 5 in. and 
the length ofthe rod is 14 in. Find the length of the rod 
intercepted between the rings... y 

22. The lengths of the second hand, hour hand and 
minute hand of a watch are :56 in., *76 in. and 1:24 in. respec- 
tively. Find the distances travelled by their ends in a day. 

23. А circular ring made of wire has a diameter of 
9'6 in. The diameter of a rupee is 1-6 in. A number of 
rupees are placed inside the ring laid flat on a table, 
so as to touch one another and the circumference of 
the ring. How many rupees will be required? If they are 
placed outside the ring in a similar manner, how many 
more rupees will be required ? 

24.. What is the total length of the path on which the 
centres of (a) all the internal rupees lie and (6) all the 
external rupees lie, in Question 23 ? 


24 
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25. 'Two spectators in a festival sit on 


a wooden horse and elephant suspended 
from the circular top of a merry-go-round. 
If the distances of the horse and the 
elephant are 10 ft. 8 in. and 9 ft. 6 in. from 


Fic. 240, 


the central post, calculate the distance each 
spectator has to go round in 56 revolutions. 


26. ABCD is a rectangle whose length is 12 in. and 


breadth 5in. The rectangle is held in a vertical 


position resting on a table so that the diagonal 


AC is vertical. The rectangle is rotated about 
the diagonal AC. Find the distance of the 
paths traversed by B and D. 

27. In Question 23 show that the circum- 
ference of the ring is the average of the paths 
on which the centres of the rupees lie. 


С 28. ABC is an equilateral triangle with 


Ж its base AB resting on а table. АВ = 

Gin. The triangle is in a vertical plane 

A and rotated about B until BC is vertical. 
Find the height of the vertex А above 

the table. What fraction of a complete 


B 


Fic. 242. 
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B revolution has it undergone and what 
distance has it traversed ? 


29. 'Two persons start from À 
C and walk, one along the sides of a 
square field and the other along the 
circumference of the inscribed circle 
and return to A. If the figure is 
drawn to scale 1 in. — 100 yds. find 
what distance is saved by travelling 
along the circle. 


30. What further distance could 


D ре saved by travelling along the 
square inscribed in the circle ? 
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172. The area of a circle can be obtained from that of an 
inscribed regular polygon. 


Let ABCDEFGH be any regular 
polygon of z sides inscribed in the circle 
whose centre is O. Then the polygon 
can be divided into a number of equal 
triangles having a common vertex at 
O and resting upon the sides of the 
polygon. From O draw OM perpendi- 
cular to BC. 

Then the area of the polygon 

= z times triangle DOC. 
2.5 CD. OM. 
i OM „Ср. 
+: OM X perimeter of the pM 


polygon. 


If the number of sides of the polygon is indefinitely 
. increased the perimeter of the polygon tends to become 
the circumference and the polygon itself coincides 
with the circle. OM becomes ultimately the radius. 
Therefore the area of the circle = 4 ~ X the circum- 
ference. ) 


22538 1394 2т>7 = Tr. 


The area may also be found by 
dividing the circle into a number 
of sectors. Cut out the sectors and 
place them aiternately as shown 
in figure (246). They would be 
very nearly equal to a parallelo- 
gram. If the number of sectors 
is very large a rectangle would be 
formed whose two sides are the 
semi-circumference of the circle Frc, 245. 
and the radius. (Each sector 
may ultimately be regarded as a triangle. Hence the area 
of a circle = ur X vou 7173. 
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An annulus is the space enclosed between the circum- 
ferences of two 

concentric circles. 
Its area = т R? 

` — пу? where К 
and r are the 
Fic. 246. radii of the outer 


and inner circles. 


Exercise XXXII (B). 


1. Describe a circle of diameter one inch on squared 
paper. Measure the area by counting 
squares neglecting those less than half 
and counting bigger fractions as complete 
units. Find the area by formula. What 
HHH is the percentage of error in your . 
“1177 measurement ? 
NEY 2. Find what surface is covered by 
water in a pond whose diameter is 82 ft. 

3. If the circumference of the lake 
Manasarowar is 49 miles, find its area in sq. miles. | 

4. A square is inscribed in a circle of diameter 
3:5in. Find the area of each of the spaces outside the 
square. 5 

_ 5. A circle is inscribed in a square of side 8 in. Find 
the area of one of the spaces outside the circle but inside 
the square. 
| 6. Four equal circles are described about the four 
corners of a square of side 4:75 in. so that each circle. 
touches two of the others. Find the area of the space. 
enclosed between the circumferences of the circles. 

7. A mile race course circular in form has a width of 
20 ft. on either side of the course. Find the area of the 
running space left for the competitors. 

8. The circular reflector of a Ditmar lamp is 154 in. in 


Fic. 247. 
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diameter and has a circular hole in the centre whose radius 
is 15 in. Find the area of the reflecting space. 


9. А cow and a calf are tethered to a pole ша green 
grassy field the lengths of the ropes being 15 yds. and 
10 yds. respectively. Find the surfaceiof the grass available 
for the cow alone. 


10. If a and баге the radii of two circles, find the 
radius R of the circle whose area is equal to the sum of the 
areas of these two circles. Ifa — 12 ft., and 6 = 18 ft., 
find R. Mn 


ll. In the previous question, find the radius > of the 
circle whose area is equal to the difference of the areas of 
two circles. Ifa = 18 ft., 2 = 24 ft., find r. 


12. А tin rectangular plate is 94 in. square. If circular 
Yes each of diameter 2 in. are to be cut out of it, find how 
many such pieces can be had. Find also the remaining 
area of thetin. Draw a square and actually show the circles 
that can be cut out. How do you explain the disparity 
between theory and practice ? 


13. There is a semi-circular arch over a window 3 ft. 
біп. X 5 ft. 0 in. in a wall ofa room. Find through what 
area light is allowed to enter the room. 


14. 'Two men purchase a grindstone 24 in. in diameter 
which has a central hole of diameter 9 in. for the axle. If 
опе inan pays Ks. 7 and the other Rs. 5, how many 
inches of stone may the former grind before he allows the 
other to use it? 


15, Two shepherds buy a circular farm of diameter 
300 yds., which has a circular pond in the centre of radius of 
60 yds. If one of them pays Rs. 400 and the other Rs. 600 
where. should a circular fence be erected so that each may 
get the worth of his money for grazing his sheep? The 
portion next the pond should be owned by the man. who 
paid more money. 


Li 
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16. A class-room is in the form of a rectangle 24 ft. X 
16 ft. having a semi-circular 
space at each end as shown 
in the figure. Find the 
area of the class-room. 

17. Whatis the area of 

җе чт! бф EE Fal the largest circle that can 

| Fic. 248. be cut from a rectangular 

sheet of metal 10 in. by 8 in.? If the circle touches three of 

the sides of the rectangle, what isthe area of the largest 

square that can be cut from the remaining piece? Draw the 

rectangle to scale and show by dotted lines exactly where 
the cuts are to be made. 

18. Prove the following statement :— Тһе area of the 
space between two concentric circles is equal to the area ot. 
a circle which has for its diameter a chord of the outer 
circle which touches the inner. 

19. Ina circus a carriage goes round the central circular 
place intended for the display of feats. The outer wheel 
makes 155 revolutions and the inner 14 revolutions. The 
distance between the wheels is 6 ft. Find the area of the 
circular plot and the diameter of the wheels. 

20. In cutting 4 equal circles, the largest possible, out 
of a piece of cardboard 12 in. square, how many square inches 
of cardboard have necessarily to be wasted ? 

2]. The well of a winding stair case is 6 ft. in diameter ; 
its height is 36 ft. The hand rail makes 24 revolutions. 
What is the length of the rail? 

29. Construct an equilateral triangle of side 1-2 in. 
Show that a circle whose circumference is equal to the 
perimeter of the triangle is greater than the triangle. What 
are the areas of the triangle and the circle? 

23, If a circle and a square have the same perimeter, 
which has the greater area ! ? 

— 94. А cow is tethered by a rope fastened їо a ring which 

slides on a rod 7 yds. long fixed to the ground. The 


| kd 
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length of the rope is 20 yds. Find the area in which the- 
cow is allowed to graze. (The ring cannot slip off the 
rod). | | 

25. Inthree equal circles of diameter 9 in., ап equilateral 
triangle, a square and a regular hexagon are inscribed one: 
in each. Find the area of the space between the circle and 
the inscribed figure in each case. 2 p. 

26. Two circles are inscribed in and circumscribed 
about а regular hexagon whose side is 3ft. Findthe space 
enclosed between the circles. 

27. ABCD is a square of 10 ft. 
side. The middle points of AB, 
BC, CD and DA are E, F, G and 
H. Join EG and HF. K is the 
middle point of BF, and L that of 
GC. KL is joined to cut HF in N. 
EM = NF = GO = НР. Semi- 
circles are described on PM, MN, 
NO and OP as diameters. Find the 

area of the space enclosed between 
the square and the curved figure 
PMNO. | 

28. ABCD is a square of side 8 in. Join AC and BD 
intersecting at O. With A, B, Cand D | 
as centres and AO, BO, CO and DO as 
radii describe quadrants of circles as 
showninthe figure(250). Find the area 
of the hatchured portion. 

29. A cardboard in the form of a 
semi-circle of radius 4:2 in. is put in one 
scalepan of a balance. In the other 
scalepan, 4 squares of side 2:1 in. of the 
same cardboard are put. What fraction 
of a square of side 4:2 in. should be cut and inserted into 
the lighter scalepan so that the scales may counter- 
balance ? 


Fic. 249. 


Fic. 250. 
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30. Mention two lines that are in the ratio of 7:1; 
mention two areas that are in the ratio of 7 : 1. 

3l. The figure (251), not 
drawn to scale, represents the 
ground plan of a bungalow 
consisting of a rectangular hall 
with 6 semi-circular rooms (as 
shown in the figure). Find the 
area of the ground. 

32. А circle of diameter 4 inches, has a radius of > 
inches and a circumference of C inches and an area of 


Етс. 251. 


А sq. inches. 

(а) Express A in terms of C alone. 
(b) ээ 33 35 d „э 
(or шн, Í 2M 
(d) | ээ » T C апа ғ. 
(9) » » ” d and ғ. 
(2) » C ji A апа ғ. 
(9) 29 9 9 A alone. 
(4) 9 A m A alone. 
(2) 7 d a A alone. 
(7) ›› gs » Wk ione 
(&) » y ,3 A and C alone. 


33. You know that, if a, б апас are the sides of a right- 
angled triangle, (с: being the hypotenuse) c? — a? + 22. 


Multiply every term in this relation by 2 Then you get 


“ЖС2 C appe А : 
u o dor. —. You also know if d represents the dia- 
2 


5 а : ХЭС 
meter of a circle, m-, represents Its area. Similarly what 


с? та? vb? 
meaning can you give to m m and wi and therefore 
"what is hes Reon trical interpretation of the relation 


е. пб? 


ln P 
1 va 
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34. The circular ground of a circus has a circular arena 
іп the centre. The area intended for spectators is (үү of an 
acre. "The distance between the entrance into the tent and 
the entrance into the arena is 22 yds. Find the area of the 
arena. 


35. The minute and hour hands of a tower clock are 
8 in. and 6 in. What is the difference in the areas traced. 
out by the hands in 24 hrs. ? 


36. Find the area of a cross section 
of the following (of the space occupied by 
iron) in each case :— | 

(a) An iron girder whose cross : 
section is shown in figure 252. ү RAS 
(0) An iron pipe whose cross sec- 
tion is shown in figure 253. 
173. Areas of Sectors and Segments. 


Let ABCDEF be a circle of which O isthecentre. Take equal 
arcs AB, BC, CD, DE 
and EF. Then the 
angles AOB, BOC, 
"COD, DOE and EOF 
are equal. These sectors 
cut out of the same 
circle and having equal 
angles may be made | 
to coincide. "Therefore , 
they are equal in area. . 
"Thus it follows that ' 
when the angle of 
a sector is doubled, 
trebled, its area also gets doubled, trebled. 


, the area of sector АОВ Z AOB 
'"the area of sector АОС” ZAOC’ 
The whole circle may be regarded as a sector in which the two 
bounding radii coincide and the angle between the radii is 360°. 
: area of sector АОВ Z AOB "nt. 
"'area of the circle ABCDA ~ 360° 360° || ЗОВ con- 
tains 2°. 


18" 


Pie. 2338, 
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*. area of sector = anos X the area of the circle ABCD. 
n 2 
TE pss DE UP T o ias on 1 
360 X пу (1) 


length of the arc of the Sector g 
= - XT. 
the whole circumference 
(`.` arcs of sectors are proportional to the angles: 
subtended by them at the centre). 


=; X T” 
lr 
Se (2) 
174. Area of a Segment. 
D Area of the segment ABC = Area of the: 
sector OABC — the area of the triangle 


OAC. 
Area of the segment ADC — area of the: 


pi sector OADC -L trii UAI 
Model No. (1) Ina circle of radius 1 ft. 


A GC REID - 
B 3 in., find the area of a sector whose angle 
Fic. 254. 16 84°. (т = 38, 
ase 2 
Area of gu o э ABC is a minor segment 


5 because it is less than а 
e хт 7Xx( 7 semicircle ADC is a 

major segment because it 
=> sq. ft. is greater than a semi- 


| circle. 
-= lsq. ft. 21 sq. in 


Model No. (2) The radius of a circle is 9 ft. and the angle: 
of the sector is 50°. Find the area of the minor 
segment (т == 22). | 


Area of the segment — sector OAB — 
B triangle OAB. 
505232 


= 35:42 -— 30°75. 


== 4°67 sq. ft. 
N.B.—AB by measurement of a figure 
Fic. 255. drawn to scale is 7:5 ft. and BC 8:2 ft. (this. 


figure is not drawn to scale). 
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Exercise XXXII (С). 

1, Inacircle of radius 15 in., find the area of a sector 
whose angle measures 63°. 

2. In a circle of radius 6 ft. 8 in., find the area of a 
sector whose angle measures 674°. 

3. The area of a sector of radius 20 ft. is 60 sq. ft. 
Find the angle of the sector. 

4. The area of a sector of radius 8 yds. is 25:6 sq. yds. 
Find the angle of the sector. 

5. The area of a sector is 80 sq. in. The angle of the 
sector 18 77°. Find the radius of the sector. 

6. The area of a sector is 32 sq. yds. and its angle is 
60° ; find the radius of the sector. 

7. Find the area of a sector whose radius measures 
4 yds. 2 ft. and whose arc 3 yds. 1 ft. 

8. Find the length of the arc of a sector whose area is 
27 sq. ft. and radius 9 ft. 

9. Find the length of the arc of а sector whose area 
measures 5 sq. ft. 36 sq. in. and radius 3 yds. and 1 ft. 

10. The area of a sector measures 6 sq. ft. 10 sq. in. and 
the length of its arc 6 ft. 9 in. Find its radius. 

1l. The chord of a sector is 8 in. ; the radius 6 in. ; find 
the area. 

12. The area of a sector is 360 sq. ft. The area of 
the circle 1,440 sq. ft. Find the length of the arc (v = 
3-14159). | 

13. The area ofa circle is a sq. mile. Find the area of 
а sector whose angle measures 81°. 

14. The radius of a circle is 20 in. and the angle of the 
sector is 60?. Find the area of the segment. 

15. Find the area of the segment of a circle of radius 
of 5ft., if the chord subtends an angle of 135? at the 
centre. | 
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16. Find the area of а segment of a circle whose chord 
measures 4 ft. and subtends an angle of 96°. 


17. Find the area of the major segment cut off by a 
chord equal to the radius of the circle which is 5 ft. 


18. The span оЁа circular arch of 80? is 160 ft. Find 
the area of the segment. ` 


19. A bob is suspended by a thread. The distance of 
the centre of the bob from the point of suspension is 80 cm. 
The bob is drawn to one side making an angle of 15° with 
its original position. Find the distance traversed by the 
centre of the bob (a) in a vibration and (b) in an oscillation. 
What area does it sweep out (a) in a vibration and (b) in an 
oscillation ? | 


20. The lengths of the hour and minute hands of a clock 
are 9 in. and 104 in. Find the difference of the areas of the 
sectors swept out е the hands between 10.45 a.m. and 
11,12 asm. 


21. A tank bund is a circular are subtending an angle of 
36? at the centre. The radius of the curve is 960 yds. 
Find the length of the bund. 


22. Phe cradle of a child is rocked to and fro being 
suspended from the ceiling by chains each 8 ft. long. "Ten 
complete oscillations with a maximum extent of swing are 
enough to induce sleep. If it swings through an angle of 
60° to the utmost extent what distance did it traverse before 
the child went to sleep? 


23. А boy holds two rings in his hands suspended from 
a horizontal bar in a gymnasium field by ropes of equal 
length, viz., 8 ft. His maximum swing is through an angle 
of 60° on either side of the vertical. What more distance 
is traversed in a swing by his foot than the rings if the. 
distance between the rings and his feet while in swing is 
7 ft. ? Find also the difference in the areas swept out by the. 
rings and feet in a swing. 


$: Ч 


| 


ХХХ] PROBLEMS ON SECTORS AND SEGMENTS. 255. 


24. The following table gives the area in sq. miles of 
the various oceans :— 
Area in sq. miles correct 


Name. to the nearest million. 
Atlantic. Жу ээл 35,000,000 
Pacific. . at Fag 65,000,000 
Indian. MN S5 25,000,000 

" Arctic. zd zn 5,000,000 
Antarctic. ^. d 5,000,000 


Draw a circle dividing it into sectors to represent the 
areas of the several oceans according to scale. 


25. The following table gives the area in Sq. miles of 
the various continents :— 


Name. Sq. miles. 
Europe. A E - 4,000,000 
Asia. jo 125507) 21200028 
Africa. 28 ЭР .. 2 ,48,000:009 
М. America. ... AES E 8,000,000 
S. America. |... B A 7,000,000 
Australia; т e; oi 3,000,000 


Draw a circle dividing it into sectors to represent the. 
areas of the several continents according to scale. 
. 26. Figure (256) shows 
the world's coal wealth 
in metric tons which is 
475,000 and the several 
. sectors indicate the portions 
produced by theseveral 
continents marked in it. 
Find the coal production of 
each continent. 
27. In a circular room, 
a stick 20 ft. long placed 
on the ground with its 
extremities against the 
wall subtends an angle of Fic. 256. 
120° at the centre. Find 2 | 
the area of the smaller-seg ment cut off by the stack. 


< 
E 
< 
X 
[4 
0 
3) 
< 


S.AMERICA. 
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28, The centres of two circles are 8 cm. apart and their 


Pic. 257. 


LEA 


«| 


Fic. 258. 


Fic. 260. 


amiles. 


radii are 6 and 4 cm. Find the 
area of the common portion. (Fig. 
257). | 

29. Two circles are described 
on the bounding radii, of a 
quadrant of a circle of radius 8 ft., 
as diameters. Find the area of 
the figure common to both circles 
т == 314159. (Fig. 258). 

30. Three equal circles of 
diameter 14 ft. touch one another 
as shown in the figure. Find the 
area enclosed by the three circles. 
(Fig. 259). | 
ЗЭ, ACD is a circle whose 
radius is 10 ft. CDE ‘is a circle 
passing through the centre of the 
circle ADC and having a radius of 
20 ft. Find the area of the three 
portions divided by the curves. 
(Fig. 260). 

32. The longitudes of two 
places on the equator are W. 80° 
and E. 20°. What is the magni- 
tude of the angle subtended by the 
arc joining these two places on 
the equator at the centre of the 
earth? Hence find the distance 
between the two places if the 
equatorial diameter is 7,900 


33. In the previous question, the longitudes of the 
two places selected are both East 80° and 25°. How will 


your answer be affected ? 


34. The figure represents an actual semi-circular 
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protractors used for.measuring angles. 

the tin used for making it. (Fig. 261). 
35. The radius of a circle is 20 ft. Two parallel chords 

are drawn on the same side of the centre, one subtending 

an angle of 60° and the other 100°. 

zone enclosed between the chords. 


36. The diameter of a circle is 50 yds. 


Find the area of 


Find the area of the 


Two parallel 
chords in it drawn on the same side of the centre are 45 
yds. and 35 yds. 


Find the area of the zone formed. 


su, 
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pu 
"m E 
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Fic. 261. 


ar. 


The height of an arc is 10 ft. The diameter of the 

circle of which itis an arc is 40ft. Findthe chord of the arc. 
38. The chord of an arc is 8 ch. 40 links; the diameter 

of the circle 10 ch. 80 links. Find the height of the arc. 
39. The span of an arch over a doorway is 4 ft. 6 in. 


The height of the arch is 74 in. Find the radius of the 
circle. 


40. 'The span of a road bridge arch is 37 ft. 
the height of the arch is 13 ft. 
41. 


and 
Find the radius of the arch. 
If the span of an arch is 40 ft. and if it subtend at 


the centre of the arch an angle of 90°, find the height of the 
arch. : 
17 
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42. The arch of.a bridge is of 40 ft. span and 10 ft. rise. 
If the thickness of the arch is 2 ft. З in. and if the width of 
the bridge 1s 30 ft., find what volume of stone is Ms fe i to 
complete the arch. 

43. The Madras lighthouse is 150 ft. high. Takit dui 
radius of the earth to be 4,000 miles, find to what distance 
all round it the light of the lighthouse is visible. 

44. The height of a tower is 75 ft. What is the greatest 
distance from which it is visible, the radius of the earth being 
4,000 miles ? 

45. A person ascends in a balloon a height of 1 mile. 
What is the diameter of the horizon he will be able to see 
if the radius of the earth is 4,000 miles ? | 

46. A person up in a balloon sees a horizon which has a 
radius of 20 miles. Find at what height he is, the radius 
of the earth being 4,000 miles. | 

47. A person having his eye 15 ft. above the ground 
level is able to look round to a distance of 4 2 miles. 
Find the radius of the earth. ! 


CHAPTER XXXIII. 


RECTANGULAR SOLips. THE CULE AND CUBOID 
(REVISION). 


175. The figure contains 6 layers. 
Each layer contains 2 rows, each row 
contains 4 in. cubes. Then the whole 
rectangular „solid contains 6 х 2 X 4 
| or 48 cubic inches. 

| This figure is called a cuboid because the 
dien ed are unequal. Ifthe length of а 
cuboid 15 / units, breadth 6 units and height 


A units, then volume = Zò% cub. units. 
Hence if the iE is denoted by V cub. 


TN 
or V — area of the base e (b) х height e 
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И the length, breadth and Height are equal, then the 
figure is called a cube and its volume. У-/Х/Х / = 


In the case of a cube each face 18 a square, but in ies case of a 
cuboid each face is a rectangle. M 
“ The area of the six faces of a cube or its uper 
6/2 where / is the length of a side of the cube. 
The area of the six faces of a cuboid or its surface — е4 
(46 + bh + IR) TOP /, 6 and 7 are its sides. 


Еіс. 264. 


. Exercise XXXIII. 


1. Find the cubical contents of the following :— 

(а) A wall forming the boundary of a rail road 66 yds. 
long, 10 ft. high and 2 ft. 3 in. thick. 

(6) А log of wood 1 ft. 9 in. square and 25 ft. 6 in. 
long. erg 

(c) A compound wall 80 ft. long, 1 ft. 14 in. thick pst 
7 ft. 6 in. high. 

(d) A box whose internal dimensions are 2' 4" Х 
1” 6” ЭС 7: 

(е) A brick of the dimensions 97|ҳ 44” Х 3". 

(f) A kerosene tin-can of the dimensions 9" Х 9” 
y ur i | Э 
2. То have 100 c. ft. of finished wall 1,400 bricks of the 38 
size 9" X 427 097 are required. Find how much WES 
is taken up by mortar. js 


260 ELEMENTARY MATHEMATICS. [CHAP.. 


3. Find how many cubic feet of air there are in aroom 
whose internal dimensions are 18’ 6”, 12’ 9”, 10’ 6”. 

4. A water tank is 30’ X 30’ X 8’. If the water it 
contains is sufficient for a.day’s consumption for a hostel 
accommodating 400 students, find at how many gallons per 
head per day the supply works out. (1 cub. ft. of water 
equals 64 gallons.) 

5. Ona certain day there was a rainfall of 34 in. over a. 
field 880 yds. by 660 yds. Find the quantity of rainfall on 
the field. 

6. A beam 15” х 12” rests on two pillars 16 ft. apart. 
If each of the pillars bears the beam for a length of 9 in. 
find how much weight comes on each pillar. (1 cub. ft. of 
material weighs 50 lbs.) 

7. А chemical laboratory 95 ft. 44 in. by 37 ft. 6 in. by 
18 ft. (internal dimensions) is intended for 70 students. 
Find how many cub. ft. of air is allowed for one student. 

8. A road 40 ft. wide is paved with asphalt 2 in. thick 
for a length of 100 yds. Find what volume of asphalt was 
required. 

9.- Find the volume of a rectangular solid the areas of 
whose adjacent faces are xy sq. in. yz sq. in. and xz sq. in.. 
Find the volume if xy — 12, yz == 15 and xs — 20. 

10. From the formula (а) V — 107, find /, 6 and £ in terms 
of the other quantities апа (b) V = A X 4, find A and л in 
terms of the other quantities. 

И. A tank is 20 ft. 6 in. long and 18 ft. 9'in. broad. It 
has a discharge pipe which discharges at the rate of 1 cub. ft. 
per minute. If the pipe is open for 20 min. 35:65 sec. find 
by how many inches the level of the water has fallen. 
22—12. 562:5 lbs. of gold are beaten out into a sheet 
^ 56' X 4". Find the thickness of the sheet in decimals of 
an inch specific gravity of gold being 19:3. Also 1 cub. 
ft. of water weighs 624 Ibs. 

13. А brick tank is 10° X 8’. Water stands to a height 
of 3 ft. 6 in. in it. If 125 counting bricks 83” X 33" X 14”: 
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are soaked in it and the bricks absorb 7, of their own 
xolume of water after 24 hrs., find by how much the 
surface has risen ? 

14. A teak box 2’ 6" X 1' 8" X 9" is made of wood 
. 738 of an inch thick. Find the inner volume of the box 
(a) when there is a lid and (4) when there is no lid. 

15. Find the size of a cube of concrete block which 
weighs a ton. Concrete weighs 125 Ibs. to the cubic foot. 

16. The external dimensions of a hall are 25 ft. 44 in. 
and 18 ft. 74 in. If the thickness of the wall all round is 
1 ft. 6 in., find the internal volume of the room. The 
height of the room is 16 ft. « 

17. A rectangular box 27 X q” Xr” is made of card- 
board m in. thick. If it has a lid, find the volume of the 
cardboard required. 

18. A trencn is 3 ft. 6 in. broad and 5 ft. deep. Find 
what length of trench has to be dug if 1,500 cub. ft. of earth 
are required for an embankment nearby. 

19. Findthe volume 
of brickwork and con- 74 
crete in a compound 
wall 75 ft. long whose 
cross section is given 
in Fig. 265. 

20. The foundation 
of a pedestal consists 
of a rectangular block 
of concrete 9° X 9’ X 
24’. The pedestal pro- 
per is 4^ Х 4’ and 8’ 
high. At the bottom 
it has three footings each projecting 6 in. before the one 
immediately above it and each footing is 6 in. high (as in 
Fig. 266). Find the volume of the concrete and also the 
volume of brickwork. ' 

21. The mean depth of a river at a particular cross- 


< -9'64 > 4- +- - зда > 
Fic. 265. Fic. 266. 
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section is 7 ft. 54 in. If Ше river is 3,360 ft. wide at that 
section and water flows at the rate of 3 miles an hour, find 
what volume of water passes that cross-section in an Hodr. 


22. А cistern 4 ft. 8 in. by 3 ft. 6 in. by 2 ft. 3in. has 
+28:15 cub. in. of water. m it. Bricks which measure 9" Х 
44” X 3" and absorb 4 2 of their volume of water аге put 
in the cistern. domum how many of them can be put in 
so: that not a drop of water may overflow. 


23.. Find the weight of air іп a room 26’ x 18’ 6" х 
1237, it. one cubic foot of water weighs 62:32 Ibs. and if 
water is 100 times as heavy as air. | " 


“Өл. ‘The amount of silt carried by the Krain river 
annually amounts to 4,221 million cub. ft. Find over 
what area this can be spread if the average height of the 
silt is 1,8. 53 in.: 

25.4 Find. the cost: of varnishing the — of dam) 
wood box 4' 6” X 3787 Ҳ 1' 9" made of material $ 
thick at 0-0-6 per sq. ft. Ifitis lined inside with lead of 
js in. thickness, find what weight of lead is required. 
(Weight of lead being 632-5 Ibs. per cubic foot.) 


20. A rectangular tank is 220 yds. by 180 yds. Around 
the tank on allthe four sides a road is made. Find how 
many cubic feet of broken stone would be required if before 
consolidation there should be a depth of 8 in. Assume the 
width of the road to be 30 ft. 


27. Around a plot of ground which is 100’ X 120’ 
outside a trench 6' wide is dug. What should be its depth 
if the earth dug out is spread over the plot in order that the 
piot may be raised by 1} in. ? 


DI A flower-bed is of the shape shown in Fig. 267. 
If all round it there is to be a path 2 ft. 

' wide, find the cost of gravelling it to a. 
depth or64n. at J. as. асар 


29. A tank has a catchment area of 
3% sq. miles 24 іп. of. rainfall юп the 
area raised the level of the water in the 
tank by 14 ft. Find the average area of 
oP Eyd the tank. | | 3 
d 5 fe^ 22-780. - the surface of a cube is 
| 530:16 sq. in., find the length of an ейге: 
and that of the longest diagonal of the cube. — 


li. 
b. 


“Mong. How many sq. ft. of surface would there be altogether 


e 
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31. A tank 24 ft. long, 18 ft. broad and 12 ft. біп. deep 
is full of water. If 3254-82 cub. ft. are drawn off, find what 
depth of water remains in the tank. 

32. А room 32’ X 26’ X 18’ has a ventilator 3' X 2 
which empties out the hot air in the room. If 4 of the whole 
amount of air is emptied in an hour find at what rate air is 
passing out through the ventilator. 

33, A log of wood is 18 in. wide, 13 in. thick and 22 ft. 


if the log were divided into 
planks 1 inch thick and if 
there were no loss of mate- 
rial in sawing. 

34. Fig. 268 is the plan 
of trenching for the main 
walls of a building. If the 
trench is 3 ft. 6 in. wide 
and 4 ft. 6 in. deep, find 
the amount of the earth 
work to be excavated. | 

| Frc. 268. 
35. Find what amount 
of teak would be required to make the door frame in 
Fig. 269? Find what amount of wood there is in the 
frame. | 

36. Find the volume of materialin the following steel 
box girder 20 ft. long. (Fig. 270) Neglect the curvature - 
in the angle plates. 


РЦ 


Fic. 269. Fic. 270 
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37. Fig. 271 gives the section of a cast iron girder. 
Find what amount of material 
7 гайг there is in a length of 18 ft. 6 in. 
UU Find also the weight of the girder 
if the specific gravity of iron is 7:4 
o and water weighs 62:5 lbs. per cubic 
| foot. | 
i 38. Find the amount of wood in 
l „ the cross projecting of a wall in 
1% Figure 272. | 
/39. Two rectangular vessels one 
of which has dimensions 18" х 12" 
X 3’ 6" and the other 12" Х 9" are connected by means 
of a small pipe which has a stop cock 
< --13--> in the middle. If the first vessel is 
4,3" full of water to start with, the other 
E empty and if the stop cock is opened, 
find what the height of the second 
vessel should be so that it may be full 
after water has found its level. 
Thickness 1! 40. A class-room is 36’ Х 28' 
ЖӨ If гар, areg cor see. ity is 
allowed for each student, find how 
students can be seated in the room and 
how many cubic foot of air is allowed 


<-----49" ~~ = = 


Fic. 27%; 


Ф —--M----- 


Fic. 272. 


for each student. 

41. A iake is 10 square miles in area and is on an 
average 25 ft. in depth. If water cannot be taken from a 
depth of 15 ft. from the bottom of the lake fora healthy 
supply of water, find for how long a time the supply of the 
lake would last for 50 lakhs of population at the rate of 
30 gallons per head per day. 

42. A cistern 2’ 6" by 3’ 8” by 1’ 9" is partly filled 
with water. A rectangular block of iron 18" Х 20" х 12” 
is placed in it. If28 cub. in. of water flows over, find to 
what depth there was water in the cistern. 


| 4 


XXXIII] EXERCISES. 265 


43. A rectangular trough is 2 ft. 6 in. long, 1 ft. 8 in. 
broad and 7 in. deep. Find the cost of lining it internally 
with lead at Re. 1 per sq. ft. ! | 
— 44. A steel tank 8’ X 6’ X 31’ is tarred internally. 
Find the cost of tarring it at 5 as. per sq. ft. 

45. Find the volume of a cuboid whose sides are 

(a) a? + 0? + ab, a — b and a? + b? units. 
(6) x — y, x + y and x? + y?. 
(c) x? + 4x + 3, x? + 6x + 8 and x? — 3x + 2. 

46. The sides of an iron cuboid are x? + (2 4 g)x + 29, 

x? + 25x + p? and x? + 29x + 02. If the cuboid were 
melted and made into a cube what would be a side of the 
cube ? 
47. A rectangular vessel is 5 in. long, g in. broad, and x 
in. deep. It is filled with water by pouring z potfuls. 
On a previous occasion, the same pot was used and x potfuls 
were poured into another vessel and the water was only, 
y ft. deep in it. Find the area of the bottom of the second 
vessel. 

48. A copper rod is 18 in. long and has a cross-section 
of 2" X 3". Another rod is 2 ft. long and a cross-section 
E 5" х 245". Jicboth are EPI D. NN Я 
melted and beaten into a rod, 
having a cross-section of 14” 
X 3”, find the length of the 
new rod. 

49. Fig. 273 is e represen- 
lation of a king post truss. <—------~9j7,------—> 
Calculate what amount of iron Fic. 273. 
would be required to construct the truss. 

50. A box is 6’ & 4’ X 14’. It is proposed to fill it with 
an exact number of copies of a book. The dimensions of 
a book are 9" X 6" X 4”. How many books can be put 
into the box. Will there be any empty space? If so 
what is the volume of the empty space ? 

51. A box has а square bottom each side being 40 in. 


266 ELEMENTARY MATHEMATICS. | CHAP 


inside measurement. How many books each 8 in. by 54 in 
by 24 in. can be laid on the bottom if they are laid flat anc 
do not stand on edge. How many books can you put int« 
the box if they are arranged in such layers and the box is 2: 
in. deep. How many books contd be put into it if dd stooc 
on edge ? 

52. Out of a mass "s iron 40 in. by. 35 in. by 25 in. 
how many blocks each. "i in. by 34 in. by 14 in. can be 
cast ? 

532: Out ora LE of Mes 25 in. b 20 in. by 16 in. 
how many small реве each 1:5 in. by 14 in. by $ in. can be 
cut ? 

54. The cost of a silver cube of side 3:56 in. is Rs. 108 
Find the cost of a silver cube of side 4:45 in. If the cos 
of gilding the surface of the former is Rs. 21, find the cos 
of gilding the surface of the latter. | 

55. Asheet of paper is 13 іп. long and 8 in. wide. Ёшс 
the edge of the biggest cube you could make from the sheet 
How much of the sheet will remain after tbe cuttings for the 
cube are made? 

56. . Water flows. in a Me die cross section of which i: 

‚_____. shown in Fig. 274 at the rate of 4 miles аг 
hour. Find the quantity of water flowing 
through it in a day. 

57. Find the number of bricks requir 
ed for building a wall 40 ft. 3 in. long 
10 ft. 2 in. high and 14 ft. thick each brick 
measuring 9" х 8" Х 4*. 
| 58. A tank 12 ft. long 4 ft. wide anc 
14 ft. йор. is filled with pulp for making paper: Ноу 
many sheets each 4 ft. long 3 ft. wide, and 444 in. thicl 
can be formed from the pulp supposing that 4 of the pul 
is lost in drying it. 

59. The external length, bread and height of Л 
wooden box are a, ё and c in. respectively and the thick 
ness of the wood is d inches. When the box is empty 1 


Purr 
4 


Fic. 274. 
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weighs e Tbs. and when filled with sand / lbs. Com-- 
pare | the weights of equali- pulks of sand апа. wood. 
Evaluate your answer when а = 19:5, b= 15- Эсе 4:5 dae 
1, e = 40 and £ = 150. 35 AM 

E60. -The external dimensions of a closed cistern are 
14 ft., 12 ft. and 10 ft. and the thickness of the material is. 
an inch. If when the vessel is empty it weighs 205 oz., 
what does it weigh when full of water, a cubic foot of water 
weighing 1,000 oz. ? 

.61. А closed vessel Дей of metal 1 in. thick, VE 
external dimensions are 7 ft. 3 in., 6 ft. 5 in. and 3 ft. 3 in. 
weighs 360 Ibs. What would be the weight of a solid mass. 
of metal of the same dimensions ? 

. 62. The external length, breadth and depth of a 
rectangular closed tin vessel are 14, 10 and 9 in. respecti- 
vely and the thickness of the tin half an inch. When the 
vessel is empty it weighs 1500 oz. and when filled with 
water 2041:6 oz. Find the weight of a cubic foot of water. 

63. A room 21 ft. long by 134 ft. wide is surrounded 
by walls 14 ft. thick and 14 ft. high. "There are two doors. 
each 44 ft. by 6 ft. and one window 3 ft. by 44 ft. Find 
(а) the cost of building the wall at the rate of Rs. 10-2-0 
per cubic yard and (4) the number of bricks each measur- 
ing 9’ X 4’ X 11 in. required for the work. ӯ 

64. Take 5 inch cubes; put them together іп a row. 
Put 5 such rows together ; you get a square containing 25 
cubes. Put 4 more layers on this bottom layer. Then the 
whole block represents 5%. Separate this into 8 blocks — 
l block representing 3?, another 2?, 3 blocks each re- 
presenting a cuboid 3? X 2 and another 3 blocks each 
representing a cuboid 3 х 2°. Hence infer :— 

ihat5? or (3.1-2)* 253? 4 2?..- 3:37. 2. .- 3-3-2®. 

What formula is this in Algebra ? 

65. . A teak wood drawer of an almirah is 6 ft. long 2 ft. 
6 in. wide and 14 ft. deep inside. How many measures of 
rice will it hold ? Опе measure occupies 80 cub. in. 
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66. A petrol tin “ва cuboid 12” 367-7" В. СИ 
contains 2 gallons. Find the number of cubic inches in a 
gallon. A U.S.A. Kerosene tin with the monkey brand 
is 15" X 10" X 40”. Find how many gallons it holds. 

67. Inthe formula (x + y)? = x? + y? + 3x?y + Зху?, 
put x == a — b апа y = апа hence deduce the formula 
(x — y)3 = x3 — 3x?y + Зху? — y? 

68. From a cuboid 12’ 10’ x 8' it is warki to cut 
off the greatest cube. Draw a plan of the remaining 
‘portion. How will you find its volume from the shape it has 
taken. Check your result by finding the difference of the 
‘cuboid and the cube. 

69. There are two cuboids whose dimensions are 12" Х 
42^ х I3" and 59* 5097 9687. Pind а “cube Pavino а 
square base which is as big 
as the two :cuboids put 
together. 

70. There is a room under 
the steps leading to the floor 
of a terraced building. The 
tread of each step is 1 ft. 
The rise of each step is 9 in. 
FIG. 275. (Fig. 275). Find the cubic con- 
tents of the room if the width 


5 
Y^ 


< 


` 
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of the steps is 6 ft. 


CHAPTER XXXIV. 


RIGHT PRISM, CYLINDER AND CONE. 

176. A prism is a solid body whose side 
faces are parallelograms andiwhose end faces are 
equal rectilineal figures lying in parallel planes. 
The end faces * are parallel as in Figs. 276, 
277 and 278. These are called the ends 

and one of them on which the prism may 
Fic. 276. be supposed to stand is called the base of 


* In Fig. 276 one end face alone has been shown. 


XXXIV] RIGHT PRISMS. 269: 


the prism. These ends may be triangles in shape as in 


Fig. 276 or quadrilaterals as in Fig. 277 or 
any polygons asin Fig.278. The perpendi- 
cular distance between the ends of a prism 
is called its height. 

A prism is called a right prism when its 


ends are perpendicular to the common 
edges of two adjacent faces. In all right 
prisms the lateral faces are rectangular. 
Prisms take their names from the shape of FIG. 277. 
their ends; they are triangular, rectangular, pentagonal! 
or hexagonal prisms according as their bases 
are triangles, rectangles, pentagons or 
hexagons. 
177. The volume of a Right Prism. 

Method (1) The base triangle may be reduced 
to an equivalent rectangle; or the base polygon 
may bereduced toan equivalent triangle and then 
to an equivalent rectangle, but a rectangular base 
need not be changed. Similarly aright prism stand- 
ing on a triangle or a parallelogram ог any polygon 
can be reduced to an equivalent right prism stand- 
ing on a rectangle (height remaining the same as 


before). 
2. the volume of a right prism = the Fic. 278. 
area of the base X height. A E 


Method (2) Let the area of each end be A 
square units and Z the altitude of the prism. Take 
a plane D' E' F' paralle! to the end DEF at a 
distance ОО” equal to 1 unit (Fig. 279). The volume 
of the prism bounded by two ends DEF and D’ E’ р 


P 


47777777 7р Е 
F’ =A unit cubes, for on each unit area of DEF 417 
: D СИ | E. 

there is a cube bounded by the two planes DEF and Ф) 
D’ E’ F’. AD=A units. Therefore AD may be Ў 
divided into Z units and through these points of 
division 7-4 planes parallel to the ends may be F 
taken. Fic. 279. 

.. the volume of the whole prism — the volume of /: 


prisms each equal to A unit cubes. 
— Ah. 
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The lateral area of the prism — (a+ 6+c+d+..)/ 
where a, b c, d .. . are the sides of the base polygo 
гапа 5 the height. | Po | 
—perimeter of the prism >< h. 

. total surface area — perimeter Х height + twic 
‘the area of the base. , 

Model No. (1) The base of a prism is an equilater: 
triangle of side 4 inches. The height of the prism is 
inches. Pind its total surface area and volume. 

ABC is the base. From A draw A] 
perpendicular to BC. 

Then BD. = 2 mits AD? == AB* — BD? 3 
42 — 2% == 12. 25 
Ар = Уї= 2, de 
. triangle ABC=4X 4X2 FOR v3 sc 


B 2 D /€ in 
| Еіс. 280. Тһе perimeter of the tiange: == 12 in. 


. lateral area — nml 12 X 3 = 36 sq. inches. 
The area of the ends — =2 X 4 V3=8 УЗ sq. in. 


‚ the total surface : area == (36 + 8 V 3) sq. inches. 
The volume == base X height, 


-4У3х3-212 V3 cub. inches. 


Exercise XXXIV (Àj. 


Find the бота, of the following prisms :—. 

1. Base 5 sq. ft. 64 sq. in. and height 1 ft. 10 in. 

2. Base 10 sq. ft. 30 sq. in. and height 3 yds. 

- Find the heights of the following prisms :— 

З. Base: 18. sq. ft. 130:84::48. and. volume 5 cub. ft 
1230 cub: in. 

4.." Volume 6 23 уз. 20 cub. 5 апа base 15 Sq. E 
120 84. in. | 

Fid the base areas of the following prisms :— 

Volume 4 cub. ft. 1008 cub. in. and height 2 ft. 4i in 
5 Volume:8.cub. ft. 208 cub. in. and height 5 ft. 7 in. 
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- Find the volumes and total surface areas of the iic 
9orisms given below :— | 

х. Вазе ап equilateral Hago of side 1:8 in. and 
е 7-2 in. 

: 48. . Base an isosceles triangle of sides 5 in., 5 in., 8 in. 
ind height of 7 in. 

,9. Base a triangle of sides 15 in., 8 in., 17 in. and 
leight 20 in. | 

10. Base a rhombus whose diagonals are 6 and 8 in. and 
eight 15 in. ! 

“11. Base a square of side 2-8 in. and height 4-5 in. 

212. Base an isosceles trapezium: parallel sides 8 in. and 
0 in. and perpendicular distance between the parallel sides 

"5 in. and height 13 in. 

ES. Base a regular pentagon of side 2:3 in. and height 
0 i in. 

14. Basearegular hexagon of side 1-5 in. and height 12 in. 

15. Base a regular octagon of side 1:8 in. and height 
Et. Jin. 

16. What Weight of water will fill a tank in the form ofa 
rism whose base is a regular hexagon of side 4 ft. and 
eight 53 ft. ? (1 cub. ft. of water weighs 624 Ibs.) 

17. A vessel іп the shape of a prism on a regular 
exagonal base of side 4:5 in. is filled with water. Find to 
hree places of decimals how much the liquid will sink if 

gallon is taken away. (1 gallon = 2774 cub. in.) 

.18. What are the cubical contents of a shaft the mean 
éction of which is a regular hexagon of side 34 ft. and 
those height is 70 ft. ? 

19. The base of a certain prism is a regular actagon. 
very edge of the prism is 2 ft. Find the volume of the 
rism. | 

520, The section of a canali is 30 ft. wide at the top and 
5 ft. wide at the bottom. Itis 10 ft. deep. How many 
ыс yards were excavated i in a mile of the canal ? » 

21. Itis$ found that two vessels in the shape of a prism 


Ё 
a 
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one on an equilateral triangle of side 2 ft. and the othe 
on a sq. base of side 2:5 ft. have the same capacit: 
Compare their heights. 

22. The volumes of two prisms standing on a rectang 
18 in. by 12 in. and on a right-angled triangle whose side 
containing the right angle are 24 in. and 10 in. are eque 
Compare their heights. 


23. А hay-stack stands on a rectangular base ABCD wi 
gabled ends as in Fig. 281. ТІ 
sides of the ends are 35, 37 ar 


12 ft. and the length of the stack 
40 ft. Find the quantity of hay 
Terna the stack. 

24. A rectangular hall with 

С - ; 
Pic 281. gabled roof is used as a hospiti 
See Fig. 282. "Thelength of the h: 
is 80 ft. The triangle is an isosceles right-angled o: 
whose hypotenuse is 36 ft. T 
greatest height of the Биа 
is 35 ft. If daily on an avera; 
60 patients and 4 doctors rema 
in the hospital for some tim 


how many cub. ft. of air a 
allowed to each ? 


4-----809--05 


FIG. 282. 


25. The vertical section of a canal is ап isoscel 
trapezium. The parallel sides at the top and the bottom e 
20 ft. and 12 ft. The non-parallel sides are each 10 ft. lor 
If water flows through it in full at 3 miles an hour on 
AVATARE what volume of water flows through it in a day 


26. An iron stand placed on an oven 
in the form of a uniform hollow pri: 
whose base is the difference of t 
equilateral triangles as shown in the figu 
The thickness of the material is $ 
Find the volume of iron in the stand. 
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' 27. The iron stand on which a kerosene-oil cart is made 
to rest when oil is sold in AQ MAT 8 


streets by a hawker, is in the ^ YY 
FA 


form of a uniform hollow 
prism each of whose parallel | 
ends is the difference of two 277 
trapeziums as shown in the  ' 
Fig. 284. The thickness ofthe (| 
material is $ of an inch. Find 


the volume of iron in the cart Me RR 2527--2-4- 
stand. Fic. 284, 

28. A cistern in front of an idol 
in a temple, consists of stone work N 


which is a uniform hollow prism 
each of whose parallel ends is the 
difference of two regular hexagons as 23 


shown in Fig. 285. The height of AE d 
the cistern is 3 in. Find the volume Iu > 
of the stone in the cistern. Fic. 285. 


29. The portico of 
a bungalow is a right 
prism on a base as 
indicated in Fig. 285 
if). Thes hera of 
the portico is 20 ft. 
Find the area of the 
floor and the volume 
of the portico. AL — 8 

30. ‘The vertical sec- Fic. 285 (a). 
tion of a chimney constructed over a ter- 
raced kitchen is an isosceles trapezium as 
shown in Fig. 286. The chimney is a 
prism whose parallel ends are vertical. 4! 
The inside distance between the two | 
parallel sides is 14 ft. What volume of 


, 
< 4. > 


smoke canit hold ata time? (Theslant 777—- E vbt 
side is 4V 17 and not 4' as marked in the Fic. 286. 
figure). 


18 
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31. The vertical section of the frontage of a house 
consisting of one storey is shown in figure 


\ (287). Itis 40 ft. long. Find the volume of 

| ^ the verandah below and above the terrace. 

FE. ia Assume the thickness in the concrete of the 

24 Li х! terrace to be 14 ft. (The height of the 
| |; verandah below the terrace i8 12^ 

| 1, 32. A rail-road consists of a level ground 

| — with descending slopes on both sides, 8 ft. 

ко wide, on which a single line of railway has 


been laid. The road descends 3 vertical to 4 
along the slope. What amount of earth is needed to 
broaden the road to lay another parallel line of railway 
for a mile's length so that the new width of the whole road 
may be 16 ft. as shown in Fig. 288? (ad 15 parallel to AD.) 


А 33. In the previous 
09 К question, at a certain place 
on the railway the ground 
19' beside the rail, road rises 4 
vertical to every 5 measur- 
‚ ed along the slope. What 
amount of earth should be 
ad i5 АО removed to open a double 
Fic. 288. line for a mile's length of - 
therailway, the whole width of the line being 16 ft. ? (Fig. 
289) (ad is parallel to AD.) 
d D C 34. Find the quantity 
^ of earthwork in a straight 
: portion of a bund 150 ft. 
long, top width 6 ft., water 
15, slope 24 vertical to 1 
horizontal, outer slope 14 
vertical to 1 horizontal. 
y The height of the top of 
С Чио ES the bund is 12 ft. above 
ad is ll to AD 
Fic. 289. ground level. 


ya 


і 
1 
12 ! Extension 
!4 
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35. Each ofthe two parallel ends of a railway waggon 
in the form of a right prism is vertical and in the shape of 
a trapezium 20 ft. at the top and 12 ft. at the bottom. The 
height and the width of the waggon are 6 ft. and 8 ft. 6 in. 
It is filled with sand. Find the quantity of the sand in the 
waggon. 


Cylinder. 


178. A round pencil, a round pillar, and a round pipe are 
all examples of a right circular cylinder. Itis also a right 
prism whose parallel ends are circles. Suppose the base of 
a prism is a regular polygon, and the number of sides is 
indefinitely increased, in which case it tends to become very 
nearly equal to a circle. Hence in the limit the polygon 
may be regarded to be equivalent to a circle. Therefore 
the volume of a cylinder — the area of the base circle X 
height — 72 6. The circle may be cut up into a very 
large number of small sectors which may be arranged in the 
form of a rectangle as we did when we found the area of the 
circle. Then the volume of the cylinder would be 
equivalent to that of a prism standing on a rectangle equal 


in area to the circle. 
A cylinder is a solid generated by the revolution of 


arectangle about one of its sides kept fixed. The - 
fixed edge is the axis of the cylinder. Suppose а 

paper is wrapped round a wooden cylinder and 

marks are made with a pin where the paper 

overlaps itself and finishes one round. Now 

unfold the paper cutting off that portion that 

exactly covered the surface of the cylinder. C 
Then a rectangle is got, one of whose sides is Fic. 290. 
the circumference of the cylinder and the other is its height. 
И 7 is the radius of a cylinder and / its height, the area of 
the curved surface of a cylinder — 2774 ог mdh where d 18 
the diameter of the circle. The total surface of the cylinder 


276 ELEMENTARY MATHEMATICS. [CHAP. 


— the curved surface + the area of the two plane ends = 
пуй 4+ 2т>? —2-r (h +7) = C (r + A) if C represents 
the circumference. 

The volume of the material in a hollow cylinder of 
external diameter D and external radius R, of internal 
diameter d and internal radius 7, and of height 4 = the 
difference of the two cylinders of diameters D and d= 
TR?A — mr?h = mhk (R?—7?) = mh (R + v) (К — 7) 
от рер — Taer = “ү (D? =) p 23-20 (poa 
| The total surface area of such a hollow cylinder = the 
area of inner and outer curved surfaces + that of flat 
rims at the ends. 


Fic. 291. 
— 2nRA + 2arh + 2 m (R? — 2°). 


огт DA + Tdh + c 7 = 
Model No. (2) Find the volume and surface area of a 
cylinder whose diameter is 6 in. and height 10 in. (7 = 32), 
Volume = mnr A = 4X3? X. l0cub. іп. = 22 X g0— 1 980 — 
282$ cub. in. 
Surface | area == Ол? 4 2nr? 2те ДЫ уй = 2 X 22 X 3 
ела у. £ X 3X 13 = 174.6 = 2451 sq. in. 

Model No. (3) Find the volume and curved surface of a 
hollow cylinder whose external and internal diameters 
and height are 20 cm., 16 cm. and 5 cm. respectively. Find 
also the surface area. 

Volume = z R24 — 77?À = TA (R +r) (В — 7). 


SLX 5 (10 4-8) (10--8). 


7 
22 

AUR хЭОхлЛл эх 
EH 5, 


Curved surface of a hollow cip a 
22 i 
—27h(R-br) —2X7X5X 18 = x 90 
SURU 5:412 [5 : 
== 5657 Sq. in. 
Surface area = 277 (R+ 7) + 27 (R 4- 7) ын 859. 


E (10 +8) +2х 2 2 (10 + 8) (10 — 8). 


44 
— x 0+ Sx 36= X 126 = 792 sq. in 
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Exercise XXXIV (B). 


Find the volumes of the following circular cylinders :— 
l. Radius 1:7 in., height 4 ft. 3 in. 
Radius 2:8 in., height 6 ft. 5 in. 
Radius 3:5 cm., height 8:9 cm. 
Diameter 6:5 cm., height 10:8 cm. 
5. Diameter 6 ft. 5 in., height 10 ft. 8 in. 
Find the radii of the following cylinders :— 
6. Volume 3:475 cub. in., height 3 ft. 4 in. 
7. Volume 6750 cub. cm., height 2:5 dm. 
8. Volume 1 cub. ft., height 1 ft. 2 in. 
9. Volume 3:56 cub. ft., height 4 ft. 
Find the heights of the following cylinders :— 
10. Volume 6750 cub. in., diameter 1 ft. 2in. 
11. Volume 235 cub. cm., diameter 13:5 cm. 
12. Volume 1:2 cub. ft., radius 9 in. 
13. Volume 158 cub. dm., radius 8:6 cm. 
Find the value of 7 from the following data :— 
14. Volume 2°75 cub. in., radius — 5 in., height 3:5 in. 
15. Volume 33:4769 cub. in., radius 1:2 in., height 7:4 in. 
16. Volume 123:05 cub. in., radius — 2:4 in., height 


Ne le 


.. €*8 in. 


17. A circular pillar is 1 ft. 6 in. in diameter and 7 ft. 
6 in. high. Find how many cubic feet of masonry there are 
in the pillar. 

18. <A well 3 ft. 6 in. in diameter is 25 ft. deep and water 
stands at a height of 12 ft. from the bottom. Find the 
volume of the empty space. 

19. A circular well of diameter 4 ft. 6 in. has a square 
top of 4 ft. 6 in. The square portion extends to a height of 
3ft. 6in. Find the volume of space enclosed between the 
top of the well and the water surface which is 18 ft. below 
the top. 

20. A circular bore has to be made through a post 
4" X 4" X 6' so that an iron rod $ in. diameter may pass 
through it. If there is to be a clear space of 4 in. all round 
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in the bore, find what volume of wood will be taken away 
from the wood and also the volume of the remaining 
portion of the wood. 

21. A window has 6 iron bars of diameter gin. The 
length of the bar between the insides of the frames is 4 ft. 
Gin. The bar has to go li in. into the bottom frame 
and 1 іп. into the top frame. If there are 6 such windows 
in a room, find what quantity of iron will be required to 
mould the bars. 

22. A hollow cylinder has an external diameter of 
12-3 in. and an internal diameter of 11:8 in. Find the 
volume of the solid if the height is 6:2 in. 

23. A circular cylinder has a square hole passing right 
through it from edge to edge. If the diameter of the 
cylinder be 8 cm., its height 3:2 dm. and the side of the 
square be 4:5 cms., find the volume of hollow solid. 

24. A square prism of side 6 in. and height 1:2 ft. has a 
circular hole in it passing right through it from edge to 
edge. If the diameter of the hole be 3:6”, find the volume 
of the hollow solid. 

25. 1 cub. ft. of copper is drawn into a round wire of 

e diameter 4! z% of an inch and is just sufficient to pass round а 
^ circular garden. Find the area of the garden. 

26. А rectangular solid is 7" X 7" X 10". A cylinder is 
7 in. in diameter and 10 in. high. Compare their volumes. 

27. А rectangular solid with a square base and a 
cylinder are of the same height and of the same volume. 
What is the ratio of a side of the square to the diameter of 
the cylinder ? | | 

28. A circular shaft 3 in. in diameter is sunk down to a 
depth of 30 ft. by a boring machine. Find what volume of 
earth has been taken out. | 

29. A well 10 ft. in diameter is dug in the centre of a 

—вайаге field 70’ X 60’. The earth taken out from the well 
‘is sufficient to raise the level of the field by 5 in. Find to 
what depth the well was dug. | 
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"d 30. The velocity of water at a certain section of a pipe 
| of diameter 3 ft. 6 in. is 4 miles per hour. If water is 
discharged for 25 minutes, find how many gallons would 
have passed through that section (a gallon = :16 c. ft.) 
3l. A measure, 1 measure and an ollock are cylindrical 
in form and 8:125 in., 4:25 in. and 3:5 in. high respectively. 
If the diameter of the 4 measure is 3 in., find the diameter 
of the others. 
32. If, in the previous question, it is given that a 
measure holds 100 cub. in., find the diameters of the three 
measures, measure, 1 measure and an ollock. 


33. А tin rectangular sheet a" X 07 is rotated about one 
of the larger edges measuring « in. What is the solid 
formed and what is its volume? If it is rotated about the 
line joining the middle points of the sides 4 in. long find the 
volume of the solid generated. Compare these volumes. 


4. 34. A cardboard 9 in. by 5 in. is to be rolled into a 
cylinder along (a) its length and (0) its breadth. Find 
the height and diameter in each case. 

35. Two cylindrical tubs, the first of diameter 1 ft. 2 in. 
and 3ft. high and the second 2 ft. 6 in. diameter and 
S ft. high, which are full of water, fill a third cylindrical 
tub of diameter 3 ft. 6 in. completely when emptied into it. 
Find the height of the third. 


36. A drain is of the section 
shown in Fig. 292. If water flows 
full in it, what quantity of water, in 
cub. ft., will 100 yds. length of the 
drain hold ? 

37. The section of a silver box 
with semi-circular ends is as shown in 
Fig. 293. If it be 3 ft. 3 in. long 
find the cubical contents: of the 
box. 


ДА 
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38. The roof of a bullock cart is as shown in figure 294. 
p If the cart is 6 ft. long, find how 


/ гч 
many cub. ft. of air is enclosed by 
the roof. 


7T7772'6 7 7*  , 89, A roller used for levelling the 

UE "tennis ground is 3 ft. in diameter and 
3i ft. long. Find its volume ; also 
its weight, if one cub. ft. of the 

material weighs 180 158. 

Мм. 40. A road roller, in traversing 

' a road 154 yds. long makes 42 revolu- 
tions and moves over an area of 
205 sq. yds. 3sq. ft. Find the volume 
of the road roller. 

va 41. A circular kerosene-oil tank 

У approaches a cylinder in form. Its 
diameter is 80 ft. and height 35 ft. How many gallons 
can it hold ? assuming 1 gallon — 277} cub. in. 

42. Inthe previous question, find the cost of painting 
he curved surface (C.S.) of the cylinder at Rs. 3-12-0 per 
100 sq. ft. 

43. A cylindrical vessel is without a lid. Its external 

eight is 3 ft. 5 in. and external diameter 2 ft. 2 in. If it 
is made of metal 14 in. thick, what volume of water will it 
hold and what will be its weight if one cubic foot of the 
material weighs 350 lbs ? | 

44. A silver box in a cylindrical form is made to hold 
spices. Its external height and diameter are 6 in. and 3 in. 
Its thickness is 4 in. What is the capacity of the 
box ? 

45. The following experiment was made to find the rate 
of flow of water in a pipe :—'The pipe of internal diameter 
3 in. was opened and water collected in a cylindrical tub of 
internal diameter 2 ft. and height 3 ft. The time taken 
for filling it was 20 minutes. Explain how the rate of flow 
was determined and give the result of the experiment. 


uocare MAS D UAE 
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< 46. A goldsmith has cylinders. made of different 
“materials. In one scalepan of a balance, 4 silver cylinders 
each of diameter 1 in. and height 2-5 in. are put. In the 
other scalepan he puts wooden cylinders each of diameter 
2 іп. and height 5 in. If the densities of silver and wood 
are 104 : 3, find the number of wooden cylinders put to 
counterpoise the silver cylinders. 

+. 47. Anironcastis in the form shown in Fig. 295. If the 
height of the cast is 2 ft. and a side of the 
square 1:2 in., find its weight if 1 cub. ft. of 
the iron weighs 450 lbs. 

..48. There isa cylindrical oil drum from | 
Кес kerosene 18 discharged through a pipe 
fitted to its bottom. Find by how much the 
level of the oil in the drum will со down 
when a four galion tin is filled from it. The diameter of 
the drum is 15 ft. [ 1 gallon = 2771 с. in.] 

49. A jar full of ink is cylindrical in form. From it 
150 small bottles are filled for the supply of ink to students 
іп an examination. Ifthe internal diameter and height of 
the jar are 6 in. and 15 in. and the corresponding dimensions 
of the small bottles are 24 in. and 3 in., find how many jars 
will be required for the purpose. 

50. Water is poured from a burette into a cylindrical 
flask. The initial reading when the stop-cork was opened 
was 50 c.c., the final reading when the tap was closed was 
150c.c. Ifthe internal diameter of the flask is 45 cm., find 
to what height water stands in the flask. 

51. In a candlestand there is a cylindrical tube into 
which a candle is thrust and screwed when the spring in it 
is compressed. The candle is 8 in. long ап4:9 in. in 
diameter. The tube is 9:5 in. long and :9 in. in diameter. 
Find the volume of the space occupied by the spring when 
a full candle is inserted given that the conical extremity 
of the candle which is $ in. long remains outside the 
tube. 
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52. 'Two cylindrical tubes full of water with internal 
diameters of 4 ft. and 3:5 ft. and heights of 2:8 ft. and 
3-4 ft. respectively are emptied into a cylindrical vessel 
whose bottom has a diameter of 3:75 ft. If the latter 
vessel is full, find its height. 


53. The area of a circular field is one acre. Around it 
outside there is a circular path 6 ft. wide. It is proposed to 
dig a semi-circular pit in it to a depth of 15 ft., its diametet 
being 30 yds. The earth thus taken out is spread over the 
whole field including the path. By how much has the level of 
the field been raised? What is the final depth of the semi- 
circular pit ? 

The vertical section of a small temple in a village is 
shown in Fig. 296 and is of the same 
shape at any part of its length, i.e., a 
rectangle surmounted by a semi- 
circle, BC = 30 ft. and AB = 15И 
Length of the temple is 40 ft. If, on 
a festival day, 200 devotees enter the 
temple at the same time and occupy 
it how much air space is allowed to 
each ? ; 


ug mec 
Fic. 296. 

55. Suppose the figure in Exercise 54 represents the 
ground plan of a bungalow, BC — 100 ft. and AB — 40 ft. 
The horizontal section at any point of the height is of the 
same shape. Find the cubical contents of the bungalow 
if its height is 15 ft. Supposing this is used as a hospital 
for in-patients and that each in-patient requires 960 cub. ft. 
of air space, find the number of in-patients that can be 
accommodated. Suppose there is an extension of space by 
constructing a semi-circular room on the other side of AB, 
of the same height. How many more patients can be 
accommodated at the same rate ? 


56. А hall consists of a rectangular portion 45' X 21* 
with two semi-circular portions at the ends of the rectangle. 
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- If the roof of the hall is flat and if the height of the hall is 
18 ft. 6 in., find the cubical contents of the hall. What 
ambiguity is there in this question? Give all possible 
answers. 


. 57. A copying pencil is 7 in. long and q% in. in diameter. 
If the lead is 44 in. in diameter what quantity of wood is in 
the pencil ? 


58. A circular cylindrical vessel is inverted so that the 
open end rests on the ground. In the other 
end there is a hole into which another 
cylindrical vessel opens, the diameter of the 
hole and that of the upper vessel are the 
same. The area round the hole uncovered 


by the upper cylinder is 15$ sq. in. Find А 
the volume of both е cylinders (Fig. 297). i 
59. A cylindrical gold tube is bent in the 207 
form of a circular ring. The internal E 
diameter of the ring is 2:4 in. The diameter Ї 
of the cylinder which becomes the thickness i 


of the ring is 0:18 in. Find the volume of Етс. 297. 
the ring. 

60. A verandah has 8 pillars each of diameter 14 ft. and. 
74 ft. high. Find the cost of plastering the pillars at 
Rs. 5-14-0 per 100 sq. ft. 


61. There are two pillars of the same height, one 
circular, 14 in. in diameter and the other a square of side 
lj in. Which is cheaper to whitewash? What fraction of 
the surface of the one is that of the other ? 


62. А piece of wood 6 ft. long having a cross-section of 
9” 9” is alternately cylindrical and square. "The change 
occurs at the end of every foot and the beginning is made 
with a square. Find the surface area including the ends. 
The diameter of the cylindrical portions throughout 15. 
Эл. 


:284 | ELEMENTARY MATHEMATICS. | CHAP. 


63. Agutter 100 yds. long has a cross-section as shown 
in the adjacent Fig. 298. Find the cost of 
cementing the gutter at Rs. 14-9-0 per 

4 — 100 sq. ft. 

7 64. The area of the two ends of a 


is lr Pky 
cylinder is equal to the area of the curved 
| ї surface. Find the ratio of the height of 
| the cylinder to the radius of the base. 
NS 29. 65. A silversmith is asked to prepare 
Fic. 298. two cylindrical vessels having the same 
surface area, one with and the. other 
without a lid. Не makes the height of the cylinder of the 
first equal to the radius of the second and the height of the 
Second equal to twice the radius of the base of the first. 
Compare their diameters. 


66. Find the volume of a glass 
cylindrical tube of bore 4 inches bent 


in the form shown in Fig. 299. The ! 
‘curved portion is semi-circular in 10” 
formas. y 
67. Fi i pur 
Find the cost of erecting a Fic. 299. 


circular piilar 15ft. high, a horizontal 
Section of which is shown in the 
figure. It consists of three portions, 
the outer portion is cement, the 
intermediate portion bricks and the 
central portion stone. The rates 
are Re. 1-4-0 per cub. ft. of stone, 
6 as. per cub. ft. of brick "and 
4 as. per cub. ft. of cement. Fre. 300. 


68. s c.c. of silver are melted and drawn into a 
‘cylindrical wire w cm. thick. If the length of the wire is 
4 cm., express s in terms of / and w. | 

69. A goldsmith has two coils of gold wire. One is 20 
ft. long and 41, inch in diameter, the other 30 ft. long, ту in. 
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in diameter. He has to pass a. wire through beads 
whose bore is =; of an inch in diameter. He melts the two. 
wires and draws a wire of the required thickness. How 
many feet of wire does he get ? 


70. It is required to construct a case in 
the form of a square prism to hold just 4 
pencils each of diameter 3 in. and 7 in. 
long. The iength of the case is the same 
as that of the pencil. Find the volume of 
the space not occupied by the pencils in the 


case when they are put in it (Fig. 301). Fie. 301. 

71. In the previous question, it is 
required to construct a cylindrical case 
so as to just hold 4 pencils and to be of | 
the same height as the pencils. Find | 
the volume of the space not occupied by 
the pencils in this case (Fig. 302). 

Fic. 302. 


72. There is a cylindrical beaker which weighs 15:75 em. 
Some mercury is poured into it. It then weighs 200-25 gm. 
The height of the column of mercury in the beaker is 4 cm. 
If the s.g. of mercury is 13:6, find the diameter of the 
beaker. 


73. 25 gms. of a certain liquid, specific gravity 49, are 
poured into a cylindrical vessel. "The liquid is 8 cm. high. 
Find the diameter of the vessel. 


74. There is a cube of side 4 in. A circular hole of 
diameter 1 in. is bored right through the tube on the upper 
face so that the centre of the face is the centre of the hole. 
On an adjacent face a hole in the form of a square of side 
lin. is bored right through the centre of the cube to the 
opposite face. Find the volume of the empty spaces in 
the cube. 
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75. How many cubes of edge 1 in. can be cast from 
a cylinder of lead of diameter 3:6 in. and 
of height ШИ И (wx F 1416.) 


7" 76. The figure shows the plan and eleva- 
tion of a cylindrical tank to a scale of 41, 
of the natural size. Find in gallons how 
1 much water it will hold and in inches to what 
depth it would be filled by 500 gallons 
of water. (1 gallon = :16 c. ft.) Ignore 
the measurements given in the figure by 
mistake. 


em b = = = mc ра 


Fie. 303. 

77. А coil of wire has 4 turns, the average 
diameter of the turns is 12 in. and the thickness of the 
wire 15 [5 in. Find (а) the length of the wire and (2) the 
volume of wire in the coil. 


78. Find the weight of a garden hose 65 metres long in 
the form of a hollow cylinder whose external diameter — 
4-5 ст. and thickness :5 cm.; s.g. of the material 1:68. 
What amount of water can it hold ? 


179. Aright circular cone is the solid generated by re- 

V volving a right-angled triangle about 
one of the sides containing the right 
angle kept fixed. The fixed side is 
called the axis. "The other side of the 
right angle describes the base of the 
cone which isa circle. The hypotenuse 
describes the curved surface. of the 
cone. Hence it is called the generator 

Fic. 304. of the cone. А cone is then bounded 
by two surfaces, viz., a curved' surface and a plane surface 
forming the bottom of the cone. In the figure V is the 
apex. VO the line passing through the vertex and the 
centre of the base is perpendicular to the base and is called 


the axis for it is about this line the right-angled triangle 
should be revolved. | 
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Sections of the cone. Any section parallel to the base 
ircle is a circle. 


Any section along the axis is an isosceles triangle. VA — 
VB and VOA is a right-angled triangle. Therefore VA? = 
AO? + OV?, 

z AVB is called the vertical angle of the cone. 

4 AVO is called the semi-vertical angle. 


180. Volume of the Cone. Таке a hollow cylinder and а 
hollow cone having the same diameter and the same height. 
If the cone is filled with sand, and emptied into the 
cylinder and if this is done 3 times the cylinder is just 
filled. 


Hence the volume of the cone on a base of radius » and 
height 7 — 4 of the volume of the cylinder of radius ғ and 
height 7. It is equal to 4 7v?hk. While the right-angled 
triangle is half of the corresponding rectangle, the generated 
cone is $ of the generated cylinder. 


Curved surface of the cone. If can be easily seen that 
the sector of a circle can be folded into a cone, the arc of 
the sector becoming the circumference of the base of the 
cone and every radius becoming the slant height of the 
cone, until the bounding radii of the sector overlap in the 
cone formation. 

.. the area of the curved surface of a cone of radius > antl 
height # = the area of the sector. 
— 1 the arc of the sector X radius of the sector. 


—— 


the circumference of the base of the cone X ай! 


— 
— 


=: х эте ҳ Му Е 22 буу V A? 7 bial анг 
= Ty Ул, 
= пу X l where / is the slant height of the cone. 
2. the total surface area of a cone = ту Vz? + A? + T7? (the 


area of the base) = "rz (y + V 7? + А2). 
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Model No. (4) Find the total surface and volume of a cone | 
whose diameter is 12 in. and whose vertical height is 2 in. 


Total surface = Tr (r + Vr? + А2). 
2 der Лы. 
= = x 6 (6 + V 36 + 4) sq. in. 


= 2 X 6X (6+ 63) sq. in. 


2 T X 6 X 123 = 19296 —— 231-94 за. in. 
Volume of the cone = : 7Y*Àh 
= кевҳэ= 7 R in 


Exercise XXXIV (C). 


Find the volumes of the following cones :— 
1; ‘Radius 7 in., height 15 in 
2. Diameter 12 in., height 10 in. 
3. Circumference 25 in., height 9 in. 
Find the height of the following cones :— 
A oL == 2795 cub. 18, 190189 5 12 in. 
Si Vol == 178 cub. tn diameter = 195 in. 
6. Vols 278 cub. in., Circumference == 42 im. 
Find the radius of the following cones :— 
1. Nol. 375 cub.. in., height 18 in. 
8. Vol == 570 cub. m., herme afi. 
Oo ol. = 780 cub. uc Bede BE ft. 6 10, 
140. The generating line of a cone is lin. long. If the 
height of the cone is equal to the radius of its base, find 
the volume of the cone. 
“11. Тһе generating line of a cone is 1 Н. long. If the 
angle of the cone is 60°, find the volume of the cone. 
12. The height of a cone is 3 ft. and its slant height 
3 ft. 6 in. Find the volume of the cone. 
13. The diameter of the base of a cone is i ft. 4 in. If the 
slant height of the cone is 24 ft., find the volume of the cone. 
14. An equilateral triangle of side 12 in. is rotated about. 
a mediàn of the triangle, Find the volume of the solid thus 
generated. 
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15. An isosceles triangle whose base is 8 in. and one of 
whose equal sides is 12 in. rotates about the perpendicular 
from the vertex on the base. Find the volume of the solid 
. thus generated. E 
y A tent is in the form of a cylinder surmounted by a 
соте. If the diameter of the tent be 10 ft. and the height 
. 30 ft. of which the portion relating to the cone is 10 ft., find 
the amount of air enclosed in the tent. 

17. A solid consists of a cylindrical portion in the 
middle and two equal cones attached to it at the extremities 
as shown in figure 305. Find its volume. 5 

18. The two smaller sides of a right-angled trianglet 
measure 12 in. and 
5in. Find the total Rp 1087-2022 
‚ surface area of the | | 
solid generated by 
the revolution of the | 
triangle about one of | Fic. 305. 
these sides. 

9. "The 60? set square is rotated about the longer óf the 
two sides containing theright angle. Find the volume of 
the solid generated (Hyp. 4 in.). 

20. The rattling drum of a morning beggar is in the 
form of a double cone. Ifthe diameter 
of each end be 14 in. and the height of 
the double cone be 3 in., find the 
volume of the drum. 
$21. А conical tent is to accom- 
modate 15 men. Each must have a 
floor space of 20 sq. ft. and 200 cub. ft. of air to breathe. 
Find the height and the diameter of the tent. 
| 22. А cone has a base of diameter 6 in. Its height is 
12 in. If the cone be cut off by a plane at rieht angles to 
the axis of the cone, passing at a distance of 8 in. from the 
bottom, find the volumes of the two slices. 

23. A funnel of diameter 6 in. and height 8 in. has a hole 

19 


Frc. 306. + 
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at the bottom through which water flows at an average rate 
of 24 cub. in. per minute, find at what height it will stand 
after 54 minutes supposing the funnel is full before it 
flows. FAY 

24. А conical vessel 12 in. in height and 8 in. in diameter 
at the base is filled with water. The water in it is poured 
into another conical vessel whose height is 8 in. 1, after 
filling it, there still remains 1 in. of water in the former 
held base upwards, find the radius of the base of the latter. 


95 AN quadrant of a circle whose diameter 15 3 fts 
N-iormed into a cone. Find the volume of the cone. 


2б КА cylindrical vessel of diameter 12 in. and ай 
inverted conical vessel of height 8 in. and diameter 6 in. 
are connected by means of a tape. То begin with, water 
stands at à height of 2 1n. in the conical vessel. Ifa piston 
rod is applied to the cylindrical vessel and pressed so 
as to make water flow into the conical vessel and raise its 
level to 4 inches, through what depth must the piston be 
pressed ? 

27. Find the area of the slant surface of a cone the 
diameter of whose base is 1:7 in. and whose height is 
13 1n. | 

28. Find the superficial area of a cone (including the 
base) whose height is 1 ft. 6 in. and whose slant height 


is 2 it. 


29. А cone shi МЕ ft. high. Ifthe vertical angle of the 


cone is 60°, find the area of the base and the slant surface 
developed. What angle does the arc formed by the circum- 
ference of the base subtend at the centre (the vertex of the 
cone) in the sector leading to the formation of the cone ? 

30. There is a funnel which is 8 in. high and whose 
diameter is 6 in. at the top. Find what area of filter pape 
is required to covet the inner surface of the funnel with оп] 
one layer of the filter paper. | 
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.3l. "What is the area of the canvas required for the 
construction of a tent which is in the shape of a cylinder 
surmounted by a cone? The diameter of the tent is 80 ft. 
Its height is 50 ft. The height of the cone is 25 ft. 

32. Find the ratio of the height of a cone to the diameter 
of its base if the area of the slant surface is equal to twice 
that of the base. 

33. The curved surface of a cone is 75 sq. in. The 
radius of the base is 3:7 in. Find the slant height of the 
cone. 

34. The curved surface of a сопе is 83 sq. in. ‘The 
diameter of the base is 8 in. Find the height of the 
cone. 

35. The curved surface of a cone i125 3a. in.  THe 
height of the cone is 10 in. Find the radius of the 
base. 

36. The curved surface of a cone is 220« gq. in. "The 
height of the cone is 13 in. Find the slant height of the 
cone. 3 
81-37. The 60? set square is rotated about the longest side. 
(55 in.) Find the surface of the solid formed. 

38. The area of the whole surface of a cone is 45 sq. ft. 
If the radius of the base be $ of the height of the cone, find 
the volume of the cone. 

39. Verify the following statement : Given the full area 
of the surface of a cone, the greatest volume of the cone is 
when its height is 2 V 2a where a is the radius of the cone. 

40. An oil-can whose capacity is a gallon is conical in 
shape. Its height is found to be 1ft. Find the diameter 
of its base. (1 gallon — 2774 cub. in.) 

4l. A packet contains 24 candles and weighs 3 Ibs. 
Each candle consists of a conical and a cylindrical portion. 
The total length of the candle is 17:5 ст. and the greatest 
width 17 mm. "The length of the conical portion is 2 cm. 
Find the s.g. of the candles. 1 kg = 2-20 lbs. 

42. The inside of a tower consists of a cylindrical portion 
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surmounted by a conical roof. If the inner base of the 
tower be 15 ft. in diameter, the height of the cylindrical 
portion 50 ft. and that of the conical portion 10 ft., find the 
cost of whitewashing the inside of the tower at 6 pies per sq. 
yd. and the volume of the tower. | 
-43.. A conical measure is made which will hold just as 
much as a measure containing 8 ollocks. The diameters of 
the cone and the 8 ollock measure are equal. Compare 
their heights. 

44. A cylindrical piece of wood is cut into 4 cones(Fig. 307). 
ТЕ the height of each of the small cones is а fourth 
of that of the whole cylinder, find the quantity of 
wood left in the solid in terms of the diameter 
and the height of the cylinder. 

45. Water is poured intoa cylindrical vessel 
of diameter 6 in. to a height of 7 in. (a) A solid 
glass cone whose base is 4 in. in diameter and 
whose height is 3 in. is immersed in it. How 
—— high will the water rise? (0) A solid glass cylinder 
Frc. 307. of the same diameter and height as the cone 18 
immersed while the cone is removed. How is the level of 
the water affected ? 

46. Find the volume of the largest cone that could be 
cut out from a cubical block of side 12 in. and also from a 
rectangular prism 12" Х 10" х 8^. 

47.. А conical heap of lime has a diameter of 15 ft. at the 
bottom. and a vertical height of 7:5 ft. It is measured by 
means of a rectangular hollow trough whose internal 
dimensions are 34^ X 34’ X 37 which is а called a parah. 
Find how many parahs there are in the cone. 

.48.. A cone 4 ft. high and 24 ft. diameter at the bottom 
is placed on the ground and sand is poured over it until a 
conical heap is formed 5 ft. high and 25 ft. in circumference 
at the bottom. How many cubic feet of sand are there in 
the Веар2 x | 


4 


xxxiv] + MISCELLANEOUS EXAMPLES. 293: 


49. The sides ofa right-angled triangle are 6 in. and 
8 in. respectively. Find the volume ofthe з ' 7 


; ‚ А 
double cone formed by the revolution of the 
triangle round the hypotenuse. 
. 90. ACB is a triangle right-angled at C. D E 


D and E are the middle points of AB and 
AC. РЕ is perpendicular to BC. The 
triangle is rotated about AC. What solids В p 


are generated. Compare their volumes. Fic. 308. 


Miscellaneous Examples arranged according to Topic. 


Section I.—Simplification of Fractions. 


E. 
F, Ы 3793, find the value of :— 
SIR WO» Х- 0) AN LU p 
y , a x , x , mu уа 
y у к — 5 ay. yt + zy 
Ec» ey x—y х Еу Ge ap pe Hy 
a C € 
2 If -s 
f 7 2 7 +, find the value of 


2a + 3c + 4e 42712424 
AE 3d 4 T OO" ёла 


Find the value of the following :— 


CBS о. Фар 
$+ + +4 as + 35 — ds 
5 XI- HXH 


38 X -38 — ae агт BE SC -62 


Farh E 61:48 
ЖЕ (4$ — 35) (8 +11) 


ч 
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ыл tee) 07392332 
E. 2 (1 ae 74). 


оо. : 
бус чө 
к 
10. at 1 
Euri 
12) 


Section II. —G. С. M. and L. C. M. and Motion Round 
Circles. 


1 A — ma, B = тб. Тһе Н.С.Е. of а and 2 is с. 
Find the Н.С.Е. of A and Б. 

2. The G.C.M. of two numbers is contained 40 times in 
one of them and 56 times in the other. Show that this 
is wrong. How many times the supposed G.C. M. is the real 
G.C.M ? 

3. 'The areas of two adjacent faces of a cuboid are 
406 sq. in. and 464 sq. in. Find the dimensions of the 
cuboid. What is the area of the third adjacent face ? 

4. If xis ће Н.С.Е. of A and B, it is also the Н.С.Е. 
of A—B. Use this principleto find the H.C.F. of 13716 and 
.13843. 

5. 850 = ak + с, 830 == ВЕ + с and 870 = dk + c. 
Find the value of £ and c given that a, b and d are prime to 
one another. 

6. Two men run round a circle 3 miles in circumference ; 
one runs at the rate of 165 yds. and the other at 132 yds. per 
minute. If they both start from the same point at the same 
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time and run in the same direction, when will they be first 
together again at the starting-point ? 

7. If, in the previous question, they run in opposite 
directions, at what distances from their common starting- 
point will they first meet ? If they continue, where and when 
will they next meet? When will they together reach their 
original starting-point and what distance will each have 
travelled altogether by then ? 

8. A and B start from the same point to run in opposite 
directions round а circular race course 2,310. - 18 
circumference. A does not start till B has run 308 ft. 
They pass each other when A has run 1,028 ft. Which will 
come first to the starting-point and what distance will they 
then be apart ? 

9. Three horses A, Band C run atthe rate of 436, 425, 
4195 yds. per minute respectively. If they start together 
in the same direction round a circular track 1 of a mile in 
circumference, find how long after the start and at what 
part of the track they will be next all together. 

10. Two men A and B begin at the same time to run 
opposite ways once round a circular course starting from 
the same point. Fromthe moment at which they first meet 
A takes 40 sec. to finish the round, B takes 56 sec. Aand 
B mended their paces in the ratio of 3: 2 and 5: 4 from 
the time when they first met. Find the time each takes to 
run the whole course. | 


Section III.— Decimals. 


1. Divide 168:34576 by ·000346. Give only the integral 
part of the quotient and find the remainder. 


3 1 
2. Compute the value of ү + V5.1 correct 


to 2 places of decimals. 
3. Calculate to 4 places of decimals the value of 


lux i 
News where у = °3875. 
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1 
12* 123 * 12:34 T 
. to 2 places of decimals the series being unending. 
1533 1 1 
PR uu 35 (42-85 T 
ww» t0°6 placés of deeds ii 5 == 5X косе л 1; 
ОЛ 
Са Hw 3) prove that E == : 4 z + e by the 
method of vulgar fractions and also decimally. Use this 
result to divide 642 by T. 
7. Provezgjgg = A + 34+ yy + здо) X тоосоо Very 
nearly. Hence find the valle of 55554 5 эл, 


# 1 1 
4. Find the value of 1 + 1 -Ь 


5. Findthe value of the series 


8: Show that 4:54 = 52459 (1+ 1-р 4) Use this 
result to convert 6243897 yds. into miles. 

9. Show that seg = egos (1 — th — ту): Use this 
result to convert 934768 Ibs. into tons. : 

10. Show Шагылы үз (1 + 3 + 4&4). Use this 


result to convert 184368 к» into candies. 

Il. Show. that 44,55 — ino (1 d- 4$ - hae) Use 
this result to convert 867843 grains into lbs. (troy). 

12. Show that sitor — 4699599 0 4 — ihl Use 
` this result to convert 1178643659 seconds into days. 


Section IV.—Scale Representation. 


1. The railway betwen two stations P and О ascends at 
a gradient of 1 in 300 dom P to.a- place R distant 
15 miles and then descends at a eradient of 1 in 200 from 
R to.Q.. If the station at Q'Iis 32 ft. lower than Шака P, 
find the distance from P to О. 

2. А gentleman owns paddy fields which are in the 
form of a triangle ABC whose sides AB, BC and CA are 
250 yds., 350 yds. and 450yds. D,E,F are the middle points 
of AB, BC and CA respectively. Join DE, EF and FD. 
The four plots thus got are given to his four sons. Show 
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that the property has been equally divided among his four 
sons and find the extent of each son's share in acres. 2 

3. A ladder 36 ft. long is placed against a wall ata 
distance of 18 ft. from the bottom. The ladder slips and 
then comes to rest making an angle of 45? with the wall. 
Draw afigure to scale 1" — 10 ft. From the figure find 
the distance of the foot of the ladder from the wall and 
verify by calculation. 

4. An acre meadow is in the form of an equilateral 
. triangle. Draw its plan stating your scale. 

5. A half acre meadow is in the form of a square. 
Draw its plan stating your scale. 

6. A person at a place A cannot walk directly to another 
place B due north and he has to walk first due east 520 yds., 
then north-east 650 yds. and then north-west before reaching 
that place B. Find, by calculation, the distance direct from 
A to B and draw an accurate figure to any convenient scale. 

7. Two sides of a field are parallel and the other two 
are not. The parallel sides AB and CD measure 175 and 
55 ft. respectively and the two diagonals AC and BD are 
165 and 75 ft. respectively. Draw ‘а plan of the field to 
scale and locate the position of а well therein so as to be 
equidistant from the corners A, B and D. 

8. A billiards table is 140 in. by 70 in. There are 
6 pockets, 4 pockets A, B, C, D at the corners and 2 pockets 
P and О at the centres of the lengthwise sides AB апа CD 
respectively. The plain ball is 24 ft. from AD and 2 ft. 
from AB; the spotted ball 2 ft. from P in a direction 
‘making an angle of 60° with PB; and the red ball makes a 
right angle with the plain and spotted balls and is 34 ft. 
from Q. Draw a neat figure to any convenient scale and 
‘ind the distance of the red ball from the two opposite 
«corners B and D. 

9. Construct a quadrilateral ABCD, AB = 3:5 cm., 
BC = 47 cm., AC = 53 cm., angle D — 72? and AD 
— 48 cms. Draw another quadrilateral of the same shape 
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having each of its sides $ of the corresponding side of the 
original figure. If the original figure represents a field 
drawn to scale 1 cm. = 1 furlong, find area of the second 
figure in acres. 

10. ABCDisa quadrilateral field; AB — 176 yds., BC — 
532 yds., CD = 121 yds. and DA = гү? yds., angle B — 909, 
Draw a figure to scale 22 yds. — 1 cm. Find AC by 
calculation. Hence find the area of the field in acres and 
square yards. 

ll. Represent a length of 5 miles 660 yds. by a straight. 
line drawn to scale 1 in. — == каше: 

12. Represent a weight of 2 qrs. 15 Ibs. by a straight line- 
drawn to scale 2 in. — 1 qr. 


Section V.— Partnership. 


1. Three partners A, B and C invest Rs. 4,000, 
Rs. 5,000 and Rs. 7, хэв respectively. А actsas manager for- 
which he receives zs of the profits and the remaining profits. 
are distributed in the ratio of their capitals. If A gets. 
Rs. 260 more than В, find the total profits and the profits. 
of each. 

2. A, В and С enter into partnership with £1,100, 
£1,300 апа £1,700 respectively. Some months later, 4500: 
was needed and supplied by B. At the end of the year the 
profits amounted to £2,513-14-0 and A’s share thereof 
was 4623-14-0. When did B supply and what were B's 
and C's profits ? 

3. А and B enter into business together, А providing 
8 ofthe capital. At the end of the first year, they make a. 
РЭУ of 34 per cent. on the capital, at the end of the second 
year a profit of 5 per cent. on that year's capital. At the- 
end of the third year they are bankrupts and can pay only 
10 s. in the pound. If they are now worth £ 16,663-10-0, 
how much did each contribute ? 

4. А and B are partners in a book-selling business, чет 
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capitals being as 5: 7. In the first year they secure a. 
profit of 20 per cent. on their capital and in the second 
30 per cent. If5 per cent. of the-profits is set apart for 
expenses and 15 per cent. is paid to A for management, 
what average rate of interest per annum do the share- 
holders get on their money ? . 

5. A began to trade with a capital of a rupees. After 
m months B joined him with a capital of P rupees. At the 
end of the year the profits amounted to rupees. Express. 
A's and B’s shares of the profits in terms of a, 6, p and m.. 
If a = 4,500, 6 = 3,000, р = 1,300, find m when B's share: 
of the profits is Rs. 400. 

6. A and B enter into partnership for a year. A 
contributes Rs. 4500 on January 3 and B contributes on 
May 3 ав much as entitles him to half the gain at the end! 
of the year ending January 2. What was B's contribution ? 

7. A, B and C, start business contributing to the capital 
іп the proportion of 6, 9 and 5 respectively. At the end of 
the first year A withdraws Rs. 500 of capital which is replaced 
by B. At the end of the second year, B's share of the 
profit for the two years is Rs. 1,610 and C's Rs. 700. Find 
the amount of capital invested by each supposing the profit 
was made in each year. 

8. A and B engage in trade their capitals being as 5: 7.. 
At the end of 4 months A withdraws 2 of his capital, 
B withdraws 1 of his capital at the end of З months but 
at the end of 74 months added 6 times what A had 
withdrawn. How should a profit of Rs. 220-1-0 be divided at: 
the end of the year. ? | 

9. Three graziers A, B and C agree to hold a pasture 
in common. A put in 10 oxen for 8 months; B 12 oxen 
for 7 months ; C 5 oxen for 10 months at a rent of Rs. 428 
per annum. How much should they each respectively 
contribute towards the rent ? 

10. A and B enter into partnership, each contributing 
capital and A having salary as manager Rs. 3,700 per year ; 
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A-supplies Rs. 40,000 and B Rs. 25,000. The gross receipts 
for a year are Rs. 20,000 of which 1 is paid away for 
expenses, and 4 per cent. for insurance. Find the shares 
of A and B. | 

11. AandBaretwo partners. A's capital being Rs. 900, 
and B's Rs. 1,500. A is to have 10 per cent. of the profits 
for managing the business, The rest of the profits is to be 
divided between them in proportion to their capitals. If 
B's share of the profits is Rs. 630, find how much A 
receives. | 

12. A and B started a business with a capital of Rs. 3,000 
of which Rs. 2,100 belonged to A. If at the end of the year 
the total profits amounted to Rs. 1,275 find how much A 
got more than B as his share of the profits. 

13. A beganto trade with Rs. 900. After 4 months В. 
joined him with Rs. 600. At the end of the year the profits 
amounted to Rs. 273. How much will each get? How 
much more would each have got if B joined at the very 
commencement of the business. 

14. A, B and C entered into a partnership with sums of 
Rs. 18,000, Rs. 15,000 and Rs. 14,000 respectively. A 
withdraws Rs. 6,000 at the end of three months and the 
deficit in the capital is made up equally by B and C. If the 
profits at the end of the year is Rs. 1,12,800, find A's share. 

15. A, B and C enter into partnership with capitals of 
£44,000, £52,000 and £68,009 respectively. Some months 
later, an extra capital of £520,000 being required, it was 
supplied by B. At the end of twelve months the total 
profits were 410,340 and A's share was 42,640. When did 
B supply the extra capital? 

16. A staris a business with a capital of £600. After 5 
months he takes B with a capital of 4400 ; one month later 
С witha capital of £900. _ At the end of the year the profits 
are divided and B finds that he had to pay an income tax of 
10 guineas at the rate of 6d: in the A. Find the total 
profits. 
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17. А and B enter into partnership each contributing 
capital and B having a salary as manager. А supplies a 
lakh and a half of rupees. B supplies Rs. 90,000. The 
total profits for a year are 56,000 of which 4 is paid away for 
expenses and 5 per cent. for insurance. А receives 
. Rs. 25,000 as his share of the profits. What is the amount 
of B's salary as manager ? 

18. A and B enter into partnership. А contributes. 
Rs. 6,000 for 8 months and B Rs. 4,000 for 6 months. "They 
eain Rs. 1,260 ; find each man's share of the gain. 

19. A and B are partners іп a firm and contribute £41,500: 
and 42,500 respectively. А is to have 10 per cent. of the: 
profits for managing the business and the remaining profits. 
should be divided in proportion to the capital contributed by 
each. The profits at the end of the year amount to £900. 
How much of it must each receive ? 

20. A starts business with a capital of Rs. 2,000 ; a year 
later he takes B into partnership with a capital of Rs. 8,000 
and in two years more they divide a profit of Rs. 1,650. 
What were their shares ? 

21. А and B rent a field for Rs. 250. A puts in 15 cows. 
for 8 months and B puts in 20 cows for 6 months. How 
much should each contribute to the rent ? 

22. A and B engage ina trade their capitals being as. 
3:2. At the end of 3 months, A takes out a sum 
equivalent to 4 of B's capital and at the end of another 
3 months B puts in a sum equivalent to what A took out. 
(а) If the profits at the end of the year are Rs. 1,450 find the 
amount of the profits of each. (6) If A’s profits at the end of 
. the year are Rs. 110 more than B's, find the profits of each. 

23. A starts business with a capital of 4 2,000. After 
3 months he takes B with a capital of 43,500 and 4 months. 
later C. with a capital of Z1,500. At the end of the year the 
profits are divided and A finds that he has to pay £3 аз 
income-tax. Find the total profits conserved, the tax ое 
at the rate of 64. in the Z. 
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24. Two partners invested Rs. 5,400 and Rs. 3,000 
respectively in their business and arranged that 40 per cent. 
of the profits should be divided equally between them and 
the remaining profits treated as interest on the capital. If 
one partner's share of the profits is Rs. 90 more than the 
-other's share, find what the whole amount of the profits was. 

25. A and B hire a pasture for Rs. 123 for 30 days. A 
puts in 12 cows for a certain number of days and pays 
Rs. 63. B then puts 10 cows for the re maining days and 
pays the remaining sum. For how many days do A and B 
put in their cows ? 

26. A and Brent a pasture for Rs. 1,317 for 120 days. A 
puts in 180 sheep and B puts in 249, but at the end of 
80 days A disposes of half his number and then C puts in 120. 
Find what each should give of the rent. 

27. “АВ and C rent a field for Ra 6,296. A puts in 
24 horses for 5 months and 90 sheep for 6 months ; B puts in 
.30 oxen for 6 months and 108 sheep for 2 months ; C puts in 
12 horses and 96 oxen for 3 months. 1f 4 horses and 3 
-sheep together eat as much as 5 oxen and 1 horse, and 2 oxen 
eat as much as 7 sheep, how much of the rent should each 
person рау? 

28. A starts a business ai the beginning of a year 
"with Rs. 3,000. On March 1, he takes a partner B with 
Rs. 4,000, and on June 1, he receives another partner C 
with Rs. 5,000. The profits at the end of the year amount 
to Rs. 1,480. What share of the profits should each partner 
receive ? What is the rate per cent. per month of the 
"profits on the capital invested ? 

29. A and B enter into partnership: A supplies the 
whole of the capital, amounting to Rs. 45,000 upon condition 
that the profits are to be equally divided and that B pays A 
interest on half the capital at 10 per cent. per annum, but 
receives Rs. 120 per mensem for carrying on the concern. 
Find their total yearly profits when B's share is equal to one 
half of A's share. 
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30. Two persons rented out some fields for £243 for 
10 months. The one put in 27 oxen to graze for 3 months, 
and the other 270 sheep for 7 months. If 3 oxen eat as 
much as 11 sheep how much of the rent ought each to pay ? 

31. The capitals contributed by A and B to a joint 
concern are in the proportion of 19 : 21 and the profits 
received by them are іп the ratio of 8 : 7. If A's capital 
is in the concern for 9 months, how long is B’s ? 

32. A, B and C rent a field for Rs. 226. A puts ina 
number of cattle for 6 months ; B put in 40 for some time ; 
and C 50 for 7 months. Ifthe shares of the rent paid by 
A, B and C are in the ratio of 42 : 36 : 35, find the number 
of cattle put in by A and the number of months for which B 
put in his cattle. 


Section VI.—Proportion. 


1. From the following sets of values of x and y, 
examine whether y varies inversely as x or y varies 
inversely as x?. Find the variation constant. 

2 3 4 5 6 7 
p P35 75А eg +24 

2. The area of a circle is proportional to- the square of 
its radius. If the area of a circle of radius 8 is 200 sq. in., 
what is the radius of a circle of 256 sq. in.? Find а formula 
giving the area of any circle when its circumference is 
known. | 

3. A copper plate 4 m. long, З m. 6 cm. broad and 1:5 
cm. thick weighs 1,200 kg. How much more would it 
weigh if it had been made 6 cm. broader and 5 mm. thicker ? 
Answer to the nearest gram. 

4. "The square of the time that a planet takes to revolve 
round the sun varies as the cube of its distance from the 
sun. If the earth whose distance is 93 millions of miles 
takes one year, how long will Saturn take whose distance is 
870 millions of miles? 
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5. A map is on a scale of 1 inch to a mile. What 
fraction is a field on the map of its actual size ? 

6. Опа map an area of 40,000,000 Sq. m. is represented. 
by 1:6 sq. m. What is the scale of the map? 

7. The weight of a sphere of copper is 6 lb. What 
would be the weight of a sphere of gold of thrice the 
diameter, gold being 1) times as heavy as copper bulk for 
bulk. 

8. A solid expands so that every linear measurement is 
increased in the ratio of 1-0025: 1. In what ratio is the 
volume increased ? : 

9. A well is fed by a spring which flows continually and 
uniformly into it. When there are 10,000: c. ft. of water in 
the well, 7 men can empty in 20 days, but when there are 
15,000 c. ft. of water 5 men can empty itin 50 days. How 
much flows into the well in a day ? 

10. On a map is drawn a triangular piece of land 
bounded by three roads measuring 3:5 in., 4-5 in. and 4 in. 
The whole map is 18 in. long, 12 in. wide and represents 
216 sq. miles. What area does the triangle represent? 
Give the result in sq. miles and acres. ; 

11. A recipe directs the mixture of a c. em. of а 
substance A with 0 c. cm. of a substance B; but by mistake 
а grams and 6 grams respectively are taken. Find the 
proportion of A and B in the mixture estimated by volume 
it being given that fc. c. of A weigh x grams and g c.c. of 
B weigh y grams. 

12. If the value of diamonds is proportional to the 
square of their weights and a diamond -worth Rs. 1,28,750 
is divided into three pieces whose weights are 11 : 13 : 15, 
find the value of the pieces. | 

13. The annual expenses of a convalescent house are 
partly constant and partly proportional to the number of 
inmates. The expenses are Rs. 7,680 for 24 patients and 
Rs. 8,640 for 32. Find the cost of maintaining 30 patients. 
Verify your answer graphically. ? 


9 . 
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14. The grant to a school was partly fixed and partly 
dependent on the number of scholars at a fixed rate per 
scholar. When the number was 201, the total grant was 
Rs. 8,540 and when the number was 228, the total grant was 
Rs. 9,620. Find the payment per scholar and the total 
grant when the number of scholars was 285. Illustrate 
graphically. 

15. The alloy of which the sovereign is made consists of 
gold and copper in the ratio of g : c. The alloy is worth La 
per 10. and fine gold Z 5 per lb. Express the value of 
copper in terms of a, р, сапа p. What does copper cost 
per Ib. to the nearest penny if g — 22, c — 2, a — 44-008 
and p = 48? 

16. A vessel when lined with lead vg В 6 lb. per sq. 
ft. weighed 73 cwt. and weighed 44 cwt. when lined with 
copper weighing 3 Ib. per sq. ft. How much did this vessel 
weigh when unlined ? 

17. 'The charge for luggage on a French Railway is 
. proportional to the distance and to the excess of luggage 
above a certain weight. Ifthe charge for 60 kg. for 100 km. 
is 2 fr. 50 cents, and for 120 kg. for 300 km. is 18°75 їт. find 
the charge for x kg. for y km. 

18. A man's income-tax is proportional to the excess of 
his income above a certain amount. If he pays Rs. 15-10-0 
on an income of Rs. 2,500 and Rs. 31-4-0 on an income of 
Rs. 3,000 find (i) the greatest income on which no tax is paid, 
(ii) the amount of tax on every rupee on which tax is paid, 
(iii) the tax on an income of Rs. 3,350 and (iv) the formula 
giving the tax on an income of R rupees. 

19. For printing a circular a printer's estimate is 
Re. 1-5-0 for 50 copies or Rs. 2 per 100. Assuming each of 
these estimates to consist of (i) a charge for setting up the 
type, independent of the number of copies to be printed and 
(ii a charge for printing and paper, proportional to the 
number of copies printed, find what his estimate for printing 
2,000 copies would be. 

20 
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20. An article imported from a foreign country pays а 
tax made up of a fixed sum and a sum which is a certain 
fraction of its value. If the tax on two articles worth Rs. 40 
and Rs. 100 is Rs. 15 and Rs. 32 respectively, find how 
the tax is calculated. 

21. А contractor undertook to build a railway station in 
1 year 6 months. He employed 100 men, 50 women and 40 
boys. At the end of 6 months he found only 4 of the work 
completed. How many more men should be employed so 
that he could finish the work within the stipulated time ? 
Three men were equivalent to 5 women and 5 boys were 
equivalent to 2 women. 

22. А contractor undertook to finish a piece of work in 
150 days. He employed 20 men, 30 women and 75 
children; but at the end of 60 days finding that only 4 of 
the work was done he dismissed allthe women and 50 of 
the children and employed more men. The work was then 
finished 5 days before the stipulated time. Assuming that 
3 men could do as much as 5 women and 2 women as much 
as 3 children, find how many additional men were employed. 

23. When iron was. at 42-14-2 per ton and the 
rupee at 18. 744., the cost of laying a railway with iron rails 
weighing 50 Ibs. per yard was Rs. 2,78,250. Find what will 
be the cost of relaying it with steel rails weighing 75 Ibs. 
per yard when the price of steel is £3-17-6 per ton and 
the rupee is at 1s. 144. 

24. The cost of. rice for. a family of.2 adults and 3 
children from January 1, 1889 to December 1l, 1889 both 
days inclusive, during which time rice was selling at 15:4 
seers per rupee, was Rs. 70-7-0. What was the cost of 
rice for a family of 3 adults and 3 children from December 
19, 1889 to May 11, 1890 both days inclusive assuming 
the price of rice was 14/7 seers per rupee, that the 
quantity. required per day by each adult was the same in 
both cases, and the quantity required by a child was 2 of 
the quantity required by an adult ? 
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Section: VII. —Percentages. 


1. p per- cent. of а сегіаіп ore is lost in heating, 
sper cent. of the remainder is lost in smelting. If the rest 
be pure metal, find how much of pure metal could be got 
out of ¢ tons of ore. Also find what quantity of ore should 
be used to yield y tons of pure metal. 

2. When 10 per cent. is lost in grinding wheat a country 
has to import 9 million qrs. of wheat; it can export 
2 million qrs. of wheat if only 4 per cent. is lost. Find the 
quantity of wheat grown in the country. 

3. Ina certain year 2:5 per cent. of the articles given 
out for delivery from post offices in the Presidency of 
Madras were returned undelivered. Next year there was 
an increase of 7:5 per cent. in the number of articles given 
out for delivery and an increase of 10:5 per cent. in the 
number of articles returned undelivered. If in this year 
the number of such articles was 1,957,176, find how many 
articles were given out for delivery in each year. 

4. In a certain year the total value of the exports 
from the Presidency of Madras showed an increase of 
12:5 per cent. as compared with the total value of the 
exports for the previous year. Of the various items of 
export, coffee which in the first of these two years 
represented 13:59 per cent. of the total value of the exports 
showed an increase of 7:5 per cent. What percentage did 
coffee represent of the total value of the exports in the 
second of the two years ? 

5. Ina certain year 3 of the quantity of wheat raised 
in a country was exported at Rs. 2-6-0 per bushel. In the 
following year the acreage under wheat showed an increase 
of 124 per cent. but the yield per acre was only $ of what 
it was in the former year, and of the total amount of wheat 
raised only one-third was exported. Ifthe value of this at 
Rs. 2-8-0 per bushel was 375 lakhs of rupees, find the 
value of the wheat exported in the first of the two years. 

6. ТЕ an SO L.C. Public Examination x candidates 
4 enu 


— a 


308 ELEMENTARY: MATHEMATICS. [sEC. 


appeared. Out of these y candidates brought up subjects 
that would not qualify them for University courses of study.. 

z per cent. of the remainder were students belonging to- 
Group I and Ii, the rest belonged to other groups. / per 
cent. of the former (Groups I and II) and zz per cent. of the 
latter (other groups) were declared eligible for University 
courses of study. Find the total number of eligibles in the 
list published by the University. 


7. A man bought 2,000 apples. He sold 500 at a gain 
of 40 per cent., 500 at a gain of 30 per cent., 500 at a gain of 
20 per cent. and the remainder at a loss of 10 per cent. and 
realized a profit of 1004. At what price per apple -did he 
buy? Also find at what price per apple the remainder 
should have been sold to give him a profit of 25 per cent. 
on the whole. 


8. From a vessel filled with spirits and containing a 
gallons 6 per cent. is drawn off and the vessel is filled with: 
water. This operation is done three times. Find the 
amount of spirit left after the third operation. What is the. 
result when a = 20, b = 5? 


9. "The maximum number of marks in an examination: 
was 550; and it was distributed in the proportion of 2 : 1: 
1: 05:05 among the subjects English, Mathematics,. 
Vernacular Composition, History and Elementary Science. 
А boy secured 248 marks in all. In English he secured as 
many marks as he did in Mathemetics and Composition. 
taken together, and 80 per cent. in each ofthe other two 
subjects. If he obtained 30 per cent. in Elementary 
Mathematics, find how much per cent. he got in Vernacular 
Composition and also in English. 


10. A merchant buys two kinds of wine, the price of one 
being 50 per cent. cheaper than the other. -Ву selling the 
dearer one at 39s. per bottle he made a profit of 17 per cent. 
At what price per bottle must he seli the other so as to- 
make on it a profit of 20 per cent ? 


a 
= нн 
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11. Of the total expenditure in schools and colleges for 
the year 1914-15, provincial funds contributed 82:64 lakhs, 
local and municipal funds 21:77 lakhs and fees and other 
sources about 89:11 lakhs. If the total expenditure for the 
year 1913-14 was 180 lakhs find (а) the increase per cent. in 
the total expenditure for the year 1914-15 and: (6) express 
also the contribution from each source as a percentage of 
the total expenditure to one place of decimals. 


12. The following table appears in a report of the 
Government of india :— 


Percentage 
-19 i 
2311-12 1916-17 Їпсгеаве Of Та @& 


Provincial Rs. Rs. К. 
Revenues 26,95,88,080 39,16,28,530 

Local funds. 10,58,01,140 B4 6,79,84,210 

Municipal 


funds ... 2,98,41,500 4,93,90,830 


Supply the missing figures (the per centage of increase 
correct to an integer). 


13. One vessel contains milk, m per cent. of which is 
milk and the rest water. Another vessel contains milk, > per 
cent. of which is milk and the rest water. How much of 
liquid must be taken from each vessel in order to obtain 
a third mixture containing oz. of milk and g oz. of 
"water ? 


14. Whenthe export duty on an article was decreased 
by x per cent. the export increased by y per cent. 
Find the percentage of increase in the revenue from the 
export duty on the article. 

15. The side of an equilateral triangle is increased 
by 25 per cent. By what per cent. has the area been 
increased ? 


16. The side of a cube is increased by 7 per cent. By 
what per cent. has the volume been increased ? 
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17. Ofa company’s capital 16 per cent. was invested in а 
farm, 28 per cent. in ships, 36 per cent. in a railway and the 
rest in mining. The ships rose 224 per cent. in value, 
railway rose 30 per cent., farm fell in value 124 per cent. 
and the company was justas rich as before. How much 
had the mineral fallen in value ? 


18. A man sells a house worth Rs. > to an agent at a 
loss of / per cent. If the agent disposes of it at a gain of 
№ per cent. what does the purchaser рау? What would he 
have gained if he had sold it directly ? 


Section VIII. —A verages. 


locu gon a case containing a gross of oranges costing 
оп an average x shillings per dozen, ё scores are selected 
costing y d. each on an average, find the average value 
per dozen of the remainder. Verify your answer by 
putting а — 10, d= 12, xcd ату шр: 

2. The following are the returns from 4 mining 
companies :— 
Yield of gold 


Companies Tons of ore in dum Value in £ 
A да 18,700 6,260 26,338 
Bo 54 01 0 4931 | 02 КО 1r M 
єг мш 9 2277-1200 
Шин 2127 rs QN 3420 e 
Дө 2172. 7 89 00 цг 25 пе 
—————————— À— 


Find (i) to the nearest penny the average value of an oz. 
of gold in A and C and also for the group and (i) the 
average number of oz. of gold per 100 tons of ore to the 
nearest integer for B and D and for the group. 
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3. The following table gives the population of Travan- 
core in 1911 according to religion :— 


| Average number of 
Name Litefate | Illiterate Total шивсэн Bee 
| | tion 
. Hindus 2517-9, 25813 me 2,282,617 
Christians fee} 66, 762 ss 903,868 
Mohammedans 21,342 a 226,617 | 
All sects 827262 ee: |. о 


In the above table fll: up the columns that are left 
blank. 

4. The average of а +b + c numbers is a+ 0 —c; 
the average of b + с nümbers is ё — с. Find the average 
of the rest. 

5. 'The area of England and Wales is 58,324 sq. miles 
and the average population in 1901 was 558 per sq. mile. 
The area of London is 117 sq. miles and the average popu- 
lation was 38,774 per sq. mile. Find the average population 
per sq. mile for the rest of England and Wales. 

6. From a return as to the wages of railway men it 


appears that ‘ 


9,432 earn on an average weekly wages of Кв. 8-12-0. 


7,677 D “4 A 10-8-0. 
3,841 P К 11-4-0. 
504 i E 12-4-0. 
989 к Е Ч 17-8-0. 


What are the average weekly wages of the whole lot ? 


7. In a workshop there are 35 coolies earning an 
average daily wage of Rs. 2-8-0; 45 coolies earning a 
daily wage of Re. 1-12-0; 120 coolies Re. 1-4-0; 230 
coolies 14 as. Find the average daily wage of a cooly 
in the workshop. How wil the average be affected if the 


— 
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coolies get a uniform increase of 25 per cent. in their 
wages. | | 

8. 320 men dine together four days a week; but on the 
remaining three days some are absent ;the consumption of 
food is thus reduced for the whole week in the ratio 
112:109. Find the number of absentees. 

9. А cyclist can ride s miles in still weather, x miles 
more per hour with a certain wind, y miles less per hour 
against a wind. In what time could he go d miles with 
the wind and return against it? What is his average 
speed ? 

10. The average population of Madras is g inhabitants 
per sq. mile. Georgetown has an average population of 
g inhabitants per square mile and its area is a sq. miles. 
The remaining portion of Madras has ; inhabitants per 
square mile and its area is 7 sq. miles. Find the area of 
Madras. 

Section IX.— Interest. 


1. What advantage does a man gain who, owing 
Rs. 2,000 which ought to be paid at once is allowed to 
cancel his debt by four equal quarterly payments of Rs. 500 - 
extending over the next twelve months, money being worth 
5 per cent. per annum ? 

2. The sum of £2,100 is due in 4 years, but it is paid 
by instalments as follows :— £275 at the end of 2 years, 
£460 at the end of the third year, £500 at the end of the 
fourth year and 4600 at the end of the fifth year. What 
amount should be paid at the end of the sixth year in 
order to clear off the balance? simple interest is 
reckoned at the rate of 5 per cent. per annum. 3 

3. What sum will amount to Rs. 1,115-13-9 in 2 years 
at 34 per cent. compound interest ? 

4. A debt of Rs. 2,725 receivable at the end of 2 years 
is paid at once at a certain rate of discount and the sum 
is invested in the bank at 10 per cent. interest so as to 
gain Rs. 25. At what rate was discount allowed ? 
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5. A pays B a debt a year before it is due, discount 
being allowed at 5 per cent. If B had waited for payment 
till the end of the year, he would then, money being 
supposed to produce 5 per cent. interest, have been £5 
richer than by the actual arrangement. Determine the 
amount of A's debt. 


6. An estate is brought at 20 years’ purchase for 
Rs. 30,000, 4 of the purchase money remaining on mort- 
gage at 5 per cent. Тһе cost of repairs amounts to 
Rs. 200 per annum. What interest does the purchaser 
make on his investment ? 


7. Determine the present value of an annuity of 4200, 
at 4 per cent. simple interest, payable for 3 years the first 
payment being due in a year's time. 

8. A sum of money was invested for 4 years, interest 
payable annually. 'The rate of interest was 5 per cent. 
per annum for the first two years and 4 per cent. per 
annum for the last two; and the amount at the end 
Of four years was £1,164-10-33. What was the sum 
invested ? 

9. If I borrow money at 3 per cent. per annum, interest 
payable yearly and lend it immediately at 5 per cent. per 
annum interest payable half-yearly (receiving compound 
interest for the second half-year) and gain thereby at the 
end of the year Rs. 660, what was the sum of money which 
I borrowed ? 

10. A person puts out £1,197 at 30 per cent. per annum 
interest and spends at the end of each year £300 more 
than the annual interest оп Z1,197 and thus at the end of 
а certain time has nothing left. If he had spent 4300 less 
than the same annual interest, how much would he have had 
at the end of the same time ? 

ll. А person obtains from his banker a loan of Rs. 1,250 
on June 2nd. He pays Rs. 450 on July 2nd; Rs. 600 on 
October Ist and finally pays Rs. 800 on November Ist. 
What is the credit of the person with the bank on the 
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318: December, assuming the bank charges 5 per cent. 
interest per annum on all sums due to it but allows interest 
at 24 per cent. per annum on all sums due from it? 

12. The population of a country increases at the rate of 
7 per cent. every 10 years. What was the population 
20 years ago of a country whose present population is 
4,007,150? | 


Section X.—Formulae and Substitution. 


d+ 34 ПДК э — Ps 1 
l1. 2M ш= ec „М x EUM X 1758 and 4 
= 150 find V. 
б 0 Lg c 


qu 
5 


1 
140; 54: 2:::19:5,:-5:110, 
3. s= E ави Find s, when z — 50. 
ВЕГО УН. Pind’ 2, Н 10, and Н ifd@= 


15. 
| b аа B (1 4- ai Find В, when A — 15,000, 
E — 60. 
0. Evaluate (i) Vs(s — a) (s — y (s — o. 
(ii) m Ses when @.==.2:5, Ges PS 7-4-5 one 
25 =a 4 б 4- с, 
pl. abc Up. 1 у 
DN 6060-8021 Find R with the 
same values as in Question 6. 
8. In Question (1) express v in terms of V and 4. 
9. In » (2з лу, a, 5 of A, 2, s, and $54 
l0. Express B in terms of ether quantities in Ques- 
tion 5. | 
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Section XI.—Short Methods. 


1. Multiply 186248 by 11998 in the shortest method 
possible. 
.2. Divide 98706245 by 15625 in the shortest method 
- possible. 

3. Find the value of 987 articles at Rs. 5-15-11 in the 
shortest method possible. 

State with reasons why the following answers are 
wrong :— 

4 86:78493 X 800-946 

: :0123 

5. V0-8136 = :4024. 

6. The area of a right-angled triangle whose sides are 
160 and 80 units is 12,800 sq. units. 

7. The area of an equilateral triangle whose side is 10, 
is 20 sq. inches. 

BN УЕ 12x — 35.2 (xe 5). 

9. 4x? + 14x + 49 = (2x + 7). 
1 1 7 
993 = 1000 T 10007 


== 100. 


10. Assuming асаа find the value 


ы X £87,654 to the nearest penny. 
ll. Find the value of 99 tons 19 cwt. 3 qrs. at Rs. 20-8-0 
per ton. 


12. Why is 43-11-11 = 43/786 obviously wrong ? 


Section XII.—Square Root. 


1.: A ladder 52 ft. long will reach to a window 48 ft. above 
the ground on one side of a street; and if the foot of 
the ladder be retained in the same position, it will reach 
to a window 42 ft. high on the other side of the street. 
Find the breadth of the street and the distance between 
the windows. 

2. A person observes two light-houses lying in a line due 
west of him. He then goes towards north-west. After 
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walking 24 miles, the first is seen due south and after 
walking 16 miles more the second is seen due south. Find 
the distance between them. 

3. The length of a field containing 21 ac. 3 ro. 25 Sq. po. 
34 sq. yds. is twice its breadth. Find the length of the field. 

4. A certain number of men and women subscribe a 
sum of money, the number of women being four times the 
number of men. Each man subscribes as many annas as 
there are men altogether and each woman as many pies as 
there are women altogether. If the total amount subscribed 
is Rs. 756, find the number of men and women. 

5. Ina certain lake the tip of a bud of lotus Was seen 
half a foot above the surface of the water. Forced by the 
wind it gradually advanced and was submerged at a 
distance of 24 ft. Compute the depth of the water. 

6. ABC is a circle of which AD is a diameter 6" long. 
P is а point which divides it in the ratio 5:1. MPN is 
drawn at right angles to AD. Calculate the length of MN. 

7. In the previous question DA is divided externally 
in the ratio of 5:1 а О. From О a tangent OR is drawn 
tothe circle. Calculate the length of the tangent OR. 

8. The volume of a wooden cone of height 6 in. is 924 
cubic inches. Find the volume of a cone cut off from it by 
a plane parallel to the base at a vertical distance of 2 in. 
from the vertex. 

M Sus 1 


9. Draw two straight lines whose lengths are 5 


NS LE Y. 
in. and E in. respectively. 


10. А room is 40 ft. long, 30 ft. broad and 20 £t. high. 
What is the length of the longest pole that may be placed 
in the room ? 


Section XIII. — Equations and Problems. 


1. Solve graphically 5x + бу = 11, 8x — 2y = 6. 
Verify by calculation. 
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2. The values of x and y which satisfy both the equa- 
tions a,x + фуу + c, == 0, a,x + bay + c, = 0 are given 
by 

x а y v 1 
bcs Ói, 6105 — £901. 0405 — zba 
Verify the roots of x and y by solving the equations. 

3. Solve (1) 2» — Зу —4—0 (2) 4r + Зу = 11. 

3x + 4y + 9 = 0 6x + 2y = 15. 

4. The number of sides of a regular polygon is two 
more than that of another. The exterior angle of the 
latter is 6? more than that of the former. Find the 
number of sides of the polygon. 

5. The cost of y articles is Zx. The selling price of 
x articles is Zy. "The profits amount to 44 per cent. Find 
the ratio of x : y. 

6. A company buys the copyright of a book for 
Rs. 10,000 and gets 20,000 copies of it printed. The 
printing charges and paper amount to Rs. 12 per 1,000 
copies of each forme of 16 pages. The book contains 624 
pages. Binding charges amount to Rs. 4 per 100 books. 
The company sends 500 presentation copies incurring 
postal charges of 1 anna per copy and sells the rest at 
Re. 1-12-0 per copy. Find its gain or loss. Frame an 
equation. 

7. The manager of a daily newspaper gained Rs. 2,000 
in a certain month when the number of copies sold was 
5.000. 'The monthly subscription for the paper was Rs. 
2-4-0. Another month he found that he got thrice as much 
from advertisements as he did before but the number of 
copies sold. was.only 4,500 and the expenses increased by 
20'per cent. Find the income derived from advertisements 
and the expenditure incurred in the first of these two 
months if his gain in the second month was Rs. 1,425. 

8. The hcad mistress of a private boarding school has 
90 and 100 pupils respectively in two consecutive years. 
She finds that this addition of ten pupils increases her 
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yearly expenditure by Rs. 262-8-0 but diminishes the 
average cost bv Rs. 3. What was the total expenditure 
in each of the two years? Frame an equation and solve. 

J. А farmer hired 8 men and 6 boys one day for Rs. 6 
and the next day at the same rates he hired 6 men and 
11 boys for Rs. 6-2-0. Frame the equations and find how 
much per day he gave to each. Draw also the graphs of 
the equations. : 

10. A clerk A gets Rs. 132 after the fourth year of 
service and Rs. 220 after the fifteenth year ; while another 
clerk B gets Rs. 130 in his fifth year of service and Rs. 
190 in his eleventh year. Supposing they both get uniform 
annual increments find (a) the initial salary of each, (0) the 
rate of increment and (c) when they get the same salary. 
Illustrate your answers graphically. 

ll. Divide unity into two parts such that 2 3 times one 
part may exceed ? times the other part by 5 5 

12. For the ordinary parts of the Intermediate examina- 
tion held a second time in the course of an academical 
year 1,144 инээ appeared ; 44 of the number entered 
for. Part I, тз for Part П. How many men entered for 
both parts ? 

Section XIV.— Practical Geometry. 

1. Construct a right-angled isosceles triangle on a base 

5cm. long. What is its area ? 


ә 


2. Construct а rhombus of side 3 in. having an acute 


angle of 60°. Measure the diagonals and hence find its 
area. 

3. ABCD is a grass plot of the shape of ae 
АВ = 100 yds. and z A = 60°. If two cows аге tethéred 
by ropes 100 yds. long one at A and the otber ar c 
represent in a figure the portion of the grass plot which 
the two cows can graze in common. 

4. Construct a trapezium ABCD in which AB is parallel 
to DC. AB = 100 yds. CD = 60 yds., AD = 40 yds., and 

ZA — 50°: Biséce ee Gt E. Through E draw. FEG 
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parallel to AD meeting AB in F and DC produced in G. 
Compare the areas of the triangles BFE and ECG. Hence 
compare the areas of trapezium ABCD and the parallelo- 
gram AFGD. 

5. Describe two concentric circles of radii 3 and 5 cms. 
Circumscribe a square ABCD about the inner circle. If 
AB and DC are produced both ways to meet the outer 
circumference in P and Q, and R and S respectively and 
PR and OS are joined, find РО by calculation and calculate 
the area of the figure PRSQ. 

6. A circular race course is 660 yds. in circumference. 
If there are three winning posts at equal intervals, find by 
drawing, the distance between any two posts (= = 7) 

7. A section of railway tube is a segment of a circle 

greater than a semi-circle. The breadth of the tube at the 
level of the rails is 12 ft. and its greatest height above the 
rails is 15 ft. Draw the section on any convenient scale 
and write down the greatest breadth of the tube. 
. 8. Construct a quadrilateral ABCD given АВ = 5 cm., 
КОО 5 оъ. ВС — CD == DA — 4 cm. Measure BD: 
zBACand z CAD. Join the middle points of the sides of 
the quadrilateral in order. What figure is formed ? Compare 
the areas of the quadrilateral and the parallelogram. 

9. A goat is placed in an acre meadow, that 15 inthe shape 
of asquare. It is tethered to a post at one corner of the 
field. What should be the length of the tether (to the 
nearest inch) in order that the goat shall be able to eat just 
half the grass in the field. (It is assumed that the goat can 
feed to the end of the tether.) Draw а plan of the meadow 
and the portion grazed by the goat. 

10. Construct a regular octagon of side V2 and find its 
area by any method. 

ll. A circle passes through three points (12, 17), (12, 
17) (10, 25). Find the points at which the circle cuts the 
axis of y and the axis of x. 
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Section XV.— Graphs. 
15 | 
—— или 
MU io 12-4.9 T QR 
1| 54 


2 
a.m. a.m. |noon|p.m. p.m. p.m. 


6 8 
ать 


4 | 

a.m. 
Temperature in 
degrees | %| а | s| 6 | 5 | 


| s | d s | as | 37 | 37 

Draw a graph showing the changes in temperature during 
the day. 

2. А and B ride to meet each other from two towns 
X and y 60 miles apart. А starts at 1 p.m. and B. 36 
minutes later. If they meet at 4 p.m. and A gets to y at 
6 p.m., find by means of a graph the time when B gets to 
X and the time when they are 22 miles apart. When A is 
half way between x and y where is B? 

3. The distance between Jalarpet and Madras is 132 
miles. The following trains run :— 


(а) Madras departure 7 a.m. ) 


(to-day). | 
Jalarpet arrival 4 qum. | 
(to-day). Represent these 
(6) Madras departure 6 p.m. journeys graphically 
(to-day). and in one diagram. 


Jalarpet arrival 7 a.m. | From the diagram say 
(to-morrow). (1) when and where a 

(c) Jalarpet departure 6 a.m. Mies c and (2) 2 passes 
(to-day). d omitting stoppages 
Madras arrival З p.m. | and assuming each 


(to-day). train {travel 
(d) Jalarpet departure 11 a.m. | uniformly. 
(to-day). 
Madras arrival 9 p.fu A 
to-day). ] 
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4. The following table gives {һе average annual 
expenditure in rupees on a boys' primary school in the 
Madras Presidency. Plot a graph to represent the variations 
in the expenditure. and find from your graph what the 
expenditure in 1898-99 was :— 

Year 1886-87 1891-92 1896-97 1901-2 1906-7 
Expenditure C AM cv 89 91 102 119 


5. The distance between Triplicane and Adayar is 
6 miles. A man leaves Triplicane for Adayar at 6 a.m. 
walking at 4 miles an hour, stops at Adayar 15 minutes and 
returns to Triplicane at the same rate. Another person 
leaves Adayar at 6 a.m. for Triplicane cycling at 6 miles an 
hour, stops at Triplicane for half an hour and returns at the 
same rate. Find, graphically, the distance between the two 
places of meeting and the time that elapses between the 
first and second meetings. 

6. Below is given the temperature record of a patient 
from midnight to midnight for a day :— 


12 midnight . 103:6? 12 noon 10225 


Saim. 103-4° 3 p.m. 102-8? 
6 a.m. 102-4? 6 p.m. 103-67 
Sam. 101:8? 12 midnight 103-89 


Draw a smooth curve showing the variations in temper- 
ature that day and find when the temperature was 102? and 
the temperature at 4.30 p.m. 


7. A farmer has two farms for each of which he pays a 
rent of Rs. 15 an acre and. his total rent is Rs. 675. If the 


rent of one farm were reduced by Rs. 2-8-0 per acre, and 
that of the other by Rs. 5 an acre, his rent would be Rs. 500. 
What is the acreage Mo each ofthe farms? Solve graphi- 


cally. 
21 
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8. The distance between Madras and Nellore on the 
North-East line is 108 miles. The following trains run :— 


( Supposing the trains 
travel uniformly, 
No. (1) train without 
stopping and No. (2) 
train stopping at the 
36th mile for 4 hour, 
represent their motions 
| graphically and hence 
find when and where 
| they. meet. 


9. Work out, graphically, the following quantities as 
accurately as you can :— 
зЗ ge M pus 
(1) 64:87 (ii) 64-8 ee Be, (ait) 61-8 X 6:48. 
10. The following table shows the premia payable for 
five years insured for Rs. 1,000 according to the age at 
which payments begin :— 


(1) Nellore departure 5 a.m. 
Madras arrival 9 алт. 
(2) Madras departure 7 a.m. 
Nellore arrival 1:30 p.m. 


es rp a Ns ts a 


Age 20 22 24 26 ag с ag 

RS Ae’ RS A RS A RS A RS А. RS A 

Premium .. 85 6 88 0 9013 9312 96 15 100 4 
Age 32 34 36 38 40. 42 


RS, AT RS A RSA RS A Rows, “Rs ТА 
Premuim. <.. 10330390720 111 10 115 435 2281010 ТИ 


Draw a graph to give premia for intermediate ages 
and from it write down the probable premia for a man 
beginning to pay at the age of (a) 27 and (b) 39. 


Section XVI. —Mensuration. 


1. In the centre of a compound 88 yds. by 110 yds. there 
is a bungalow in the form of a regular octagon having its 
-side equal to 36 ft. Find the cost of raising the level of the 
compound by 2 ft. at the rate of 2 annas per cubic yard. 
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| — 2. A kerosene tin with a square base is 13:5 inches high ; 
. а kerosene bottle, cylindrical at the bottom and conical at the 
top, is 3 inches in diameter and 10:5 inches high, the height 
of the cylindrical portion being 7 inches. If the tin holds 
24 such bottles, find the side of the base of the tin 


3. А stream of water, 8 yards broad at the surface of 
the water and 6 yards at the bottom, and 2 yards deep 
flows at the rate of 14 miles an hour into a tank, 220 yards 
long апа 56 yards broad, which can hold 74,250 tons of 
water. Find the depth of the tank and the time in which 
it will be filled (a c. ft. of water weighs 624 158.). 

4. А right.angled triangle whose other angles are 60? 
and 30? revolves about the hypotenuse 6 inches in length. 
Find, correct to 2 places of decimals, the surface and 
"volume of the solid formed (тт = 3:1416). 

5. A circular plate of metal of uniform thickness, 1 ft. 6 
in. in diameter, is pierced by 15 circular rivet holes, all 
of the same diameter. If, by the piercing of the holes, the 
weight of the plate is reduced by 12 per cent. find the 
diameter of each hole. 

6. If the owner of a square plot of ground of diagonal 
220 yds. gets, in exchange, from his neighbour a hexagonal 
field, having all its sides equal, and if the value of 1 acre of 
the first plot is V 3 times that of an acre of the second plot, 
find the side of the second plot correct to a foot. 

7. The diameter of the collecting funnel of a rain-gauge 
is 4:5 inches at the top and the diameter of the measuring 
glass (a cylinder) is 1:6 inches. Find the distance between 
the graduations, each representing one-hundredth of an. inch 
in rainfall, on the measuring glass. Mies y 

8. A rectangular stone trough is 4 ft. 2 in. long, 2 ft. 6 
in. broad and Ift.: 4 in. high externally and weighs 1,450 lbs. 
when empty. The interior surface is irregular but it is 
found that the trough. holds 40 gallons. Find, to one: place 
of decimals, how many times the stone is as heavy as water' 
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bulk for. bulk (1 gallon zx2/4€ in. ; 1 o. ft.:of water == 
1,000 oz.). | | | | 2 

9. The reservoir from viiaich a oertain city draws its. 
water: supply has a surface area of 24:59. miles. If the city 
has a population of 450,000 and if the average: daily supply: 
is at the rate of 20 gallons to each inhabitant, find,. 
to the nearest inch, what must be average depth of the 
reservoir so that, when full, it may contain a year’s supply 
(1 gallon = 277:274.c. inches ; a,year = 365 days). 

10. Тһе dimensions of a rectangular room are 25 ft. 4in. 
by 18 ft. by 13 ft. Gin. Find how many cubic feet of air 
must be supplied by. the ventilating. pipes in order that the- 
whole atmosphere of the room may be removed in ап hour. 
Also find (in square inches) what must be the least tota] 
sectional area of the pipes in order that the current may not 
exceed 14 ft. per second. | | 

11. А rectangular column of stone of square section is. 
to be worked down to a cylindrical shape. If the final 
diameter be less than the side of the square by Ду part, find 
by what fraction the weight of the column will be reduced. 
(The area of a circle is 57854 of that of a circumscribed: 
square.) Also calculate the loss of weight to the nearest 
ounce, if the original weight be 23 tons. 

12. In a hollow rectangular case. of cast iron, the 
external dimensions of which are length 14 ft. 4 in., breadth 
2 ft. апа height 2 ft. and the thickness of which is 2 in. are 
placed 4 equal hollow closed cylinders of steel each 14 ft. 
long. and 1 in. thick and having an internal radius of 4 in. 
These. cylinders are full of mercury, and the remaining 
spaces inside the case are full of water. If the area of a 
circle be 22 X square ofits radius, and ifi cast ігоп: be 7 
times, steel 8 times and mercury 134 times as heavy, as 
water and if a cubic foot of water be taken to weigh 621 Ibs., 
find the weights of ‘the water, the erede the steel and the: 
iron respectively and their sum. 57 
013. Ehe height оғ a solid right cone is. 14 in idi ite | 


б Mun 
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vertical angle is two-thirds of aright angle. If this cone is 


cut into two parts by a plane bisecting the axis at right 
angles, find to 3 places of decimals the volume of each part. 

14. А towei 4 cubits long hangs over a roller 3:5 inches 
in a diameter. One end of the towel touches the floor and 
the other end is 1 ft. 9 in. above the floor. Find the height 
above the floor of the cenire of the roller (1 yard = 2 
cubits). 

15. MIU tin of coffee measuring internally 44 
inches in height and 3 inches in diameter is sold at 10 annas ; 
and one 54 inches in height and 31 in. diameter is sold at 14 
annas. Compare the prices of the coffee in the larger and 
smaller tins. 

16. The surface areas of two reservoirs are 2,500 sq. ft. 
and 4,000 sq. ft. respectively. If the first discharges into 
the second at the rate of 600 gallons a minute, how many 
minutes will it be before the difference in the two levels is 
diminished by 1 foot ? (1 c. ft. — 6:23 gallons.) 

17. What is the weight of a canvas tent consisting of a 


cylindrical lower part 20 ft. high and 48 ft. in diameter | 


surmounted by a conical portion the highest point of which 
is 27 ft. from the ground, the weight of a square yard of the 
canvas being 11-lb.? (7 = 3:1416). 

18. Find the total cost of making a circular well. First, 
it isto be dug 28 ft. deep at 1 anna 6 pies per cubic foot 
and it should be 6 ft. in diameter. It isthen to be lined with 
brick and chunam one foot thick at 3 as. a cubic foot. And 
finally the sides are to be plastered at the rate of Rs. 4-11-0 
per 100 square feet. (r = 22.) 

19. In the centre of a rectangular plot 110 yards by 70 
yards are dug a circular well of radius 21 ft. and a square 
prismal well of side 20 ft. both having a depth of 40 ft. and 
the earth so dug out is spread evenly over the plot, find by 
how much thé level of the plot is raised. 

20. The average width and dépth of a river at its mouth 
are 360 yards and 6 ft. respectively ; the average rate of flow 
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is 2 miles per hour, and the amount of sediment per cubic. 
foot of water discharged is 1:5 cubic inches. Find the 
amount of sediment deposited annually ; and the depth of 
the deposit, supposing it spread uniformly over an area of 
146 square miles (1 year — 365 days). 


Section XVII. — Profit and Loss (Percentage). 


l. From the price in a manufacturer's list a trade 
discount of 20 per cent. is taken off and then from the 
reduced price a further discount of 5 per cent. is allowed for 
cash. This leaves the manufacturer a profit cf 16 per cent. 
on the list price. What per cent. of profit does he get on 
the cost of manufacture? If the cost price of an article is. 
Rs. 8-7-3, what profit does he make? _ 

2. А merchant in Madras consents to supply 100 tons = df 
tobacco to a company in London at 434. per Ib. and pays an. 
advance of Rs. 5,000 to a merchant in Rajamundry who 
promises to. supply the required quantity in six months at 

Rs. 3-12-0 per maund. If the freight and other charges 
(which the Madras merchant pays) amount to £3-10-0 per 
ton of 50 cubic feet and if a bale of 250 lbs. occupies a space 
of 10 cubic feet, find the probable gain or loss of the 
merchant. (Interest on the advance is calculated at 8 per 
cent.; 1 тацпа = 25 lbs. ; Re. 1 — 15. 4d.) 

22 A grocer makes a pos of chicory and coffee in 
the proportion of 1 to 6 and sold it at Re. 1-2-0 pet Ibs 
thereby making a profit of 20 per cent. If he had past 
1 аппа per Ib. more for the chicory and 2 annas per lb. less 
.for the coffee, then mixed them in the proportion of 1 to 5 
and sold the mixture at Re. 1-4-0 per Ib., his profit would 
have been 50 per cent. Find the price per b. paid for the 
chicory and the coffee. 

4. A merchant in Madras owes 12: 270 marks to a 
merchant in Hamburg. If exchange on Hambur g is at the 
rate of 1:32 marks per rupee, while exchange on London is 
at the rate of 1s. 33d. per rupee and the exchange between 
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London and Hamburg is 20:45 marks per 4, find, to the 
nearest pie, how much the merchant will gain by remitting 
through London instead of direct. | 

5. A merchant who sold his goods at a profit of 124 per 
cent. found that when he allowed 2 per cent. discount off his 
selling price his business increased by 4. Find whether his 
total profits were increased or diminished by adopting this 
plan and in what proportion ? 

6. A merchant pays a lakh of rupees for a season's 
egoods. He marks his goods 25 per cent. over the prime 
cost and from what he sells at this rate realizes Rs. 1,12,500. 
At the end ofthe season he sells the remaining goods at 
reduced rates—one half at a reduction of 25 per cent. on the 
former prices, one-quarter at a reduction of 50 per cent. and 
the remainder at a quarter of the former prices. If the 
expenses amount to 12 per cent. of the sale receipts, what 
is his rate of profit on the transaction of the season? 

7. A person bought unslaked lime at the rate of 7 
parahs per pagoda (— Rs. 3-8-0) On slaking it, every 

parah gave 3 cubic feet of lime, of which 5 per cent. was 
unserviceable. The remainder had to be carried to a place 
8 miles distant, the cost of carriage being 4 annas per 100 
cubic feet per mile. At what rate per cubic foot must he 
sell it then in order to gain 25 percent? Find also the 
total gain if he buys 350 parahs. 

8. The price of flour is Rs. 22-8-0 per sack of 300 Ib. 
In making bread 2 parts by weight of flour are mixed with 
l part of water to make dough, and during the baking some 
of the water evaporates, so that 120 lbs. of dough make 
only 100 Ib., of bread. If labour, etc., come to 30 per cent. 
on the cost of the flour апда 2 1b. loaf is sold for 3°annas 
what percentage of 3 as. 1s the profit ? 

9. Ice is manufactured at 5 pies a lb. and sold at 9 pies 
per lb. Of the total quantity made 2 is kept for sale at the 
factory and the remainder sent to branch shops. The loss 
from melting is 10 per cent. in the case of the former and 
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20 per cent. in the case of the latter and the agents at the 
branches receive commission at the rate of 124 per cent. on 
the price of every pound sold by them. Find the profit or 
loss on every ton of ice manufactured. i 

10. The expense attending the production of a book, the 
retail price of which is Re. 1-4-0 is 8 as. 6 ps. per copy. 
_ The publisher allows the bookseller 20 per cent. on the 
retail price and gives 13 copies to the dozen ; 6,500 copies 
are printed and sold. The author is to have 40 per cent. of 
the profits. How much will he receive ? | | 

ll. A merchant invested Rs. 50,000 in purchasing and 
storing castor seeds at Rs. 12.8.0 per bag of 176 lbs. He 
sold them all in 3 different markets ; at Rs. 16-8-0 per bag 
in one market, at Rs. 16 per bag on another and at Rs. 420 
per ton in the third market. If the quantities sold in the 
three markets were as 3: 4 : 9 and if the expenditure in the 
transaction amounted to 30 per cent. of the sale receipts, 
find the gain or loss per cent. in the whole transaction. 

12. To make an article takes 24 hours of a workman’s 
time paid at Re. 1-4-0 per hour. The material 5 per cent. 
of which is wasted in the working costs Rs. 6-8-0 a pagoda 
weight. The final weight of the article is 144 pagodas ' 
weight. At what price must it be sold to gain 10 per cent. 
on the total cost ? | | 

13. A ship which moves at 30 miles in 4 hours requires 
34 tons of coal for 3 hours. If coal costs Rs. 7-8-0 per ton 
and if the wages of the sailors, etc., amount to Rs. 150 a day, 
find the cargo it should carry, supposing it to earn one 
anna per ton freight per mile. 

14. А ghee merchant mixes two kinds of ghee and 
makes a profit of 244 percent. by selling the mixture at a 
certain price per viss; had he sold each sort at the same 
price per viss as he sold the’ mixture, he would have gained 
163 per cent. and 40 per cent. respectively on the cost price 
of each. Determine the ratio of the mixture. 3 | 

15. A rectangular box is increased a per cent. in length 
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and 6 per cent. in breadth but diminished c per cent. in height. 
Find the increase per cent. in volume. Ifa = 20, b = 24 
and if the increase in volume is 25 per cent, find c. 


Section XVIII. —Time aud Distance. 


1. А man rode a certain distance at a uniform rate in 
4 hours. Ifthe distance had been 1 mile less and his rate 
per hour 3 miles more he would have taken 3 hours. Find 
his rate and the distance. 
. 2. А man rode a certain distance at a uniform rate іп 
7 hours. If the distance had been 2 miles less and his rate 
per hour 6 miles more, he would have taken 4 hours and a 


quarter. Find his rate and the distance. 


3. А man took 54 hours to travel 21 miles driving for 
9 miles and walking the remaining distance. If he had 
driven only 6 miles the journey would have taken 4 hour 
longer. Find his rates of driving and walking. 

4. The distance between two places P and О is 56 miles. 
А and B start from P and О, just at the same time and walk 
towards one another at the rate of 24 and 33 miles per 
hour respectively. At what distance from P will they 
meet ? 
5. Ifin the above question A and B reach O and P and 
return to P and Q when and where will they meet ? 

6. А сап travel a miles in x hours. While B can travel 
ó miles in > hours. How many miles more than B can A 
travel іп z hours? Evaluate the result when a — 16, x = 4 
pom 6, У; and :2 == 24. | 

7. А and B are x miles apart. They walk towards each 
other at а and miles an hour respectively and meet in ¢ 
hours after their starting. Express x in terms of a, b and е. 

8. A is m miles ahead of B and travels at a miles an 
hour. At what rate should B travel so as to overtake 
him in x hours. Find the rate when m = 10, @ == 34 and 
a ue» | 
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9. A man had to travel а miles in x hours. He ran 
for y hours at m miles an hour and rode on his cycle for 
z hours at z miles per hour. If he walked the remaining 
distance, find an expression for the rate of his walking. 
Evaluate the expression when a = 40, x — 6, y= 24,70 mE 
6, n = 10 and 2 = 14. 

10. A prisoner of war in attempting to escape to a 
friendly ship moored within sight of land, swims at the rate 
of 3 miles per hour and is assisted by the tide which ebbs at 
the rate of 200 yds. per hour: after he swims for 34 hours 
the tide turns, and impedes him as much as it had previous- 
ly assisted him. He also slackens his speed from 3 to 24 
miles per hour and succeeded in reaching the vessel 
in another hour. How far was the vessel from the 
shore ? ) 

ll. A detective-sets out in pursuit of a thief who has a 
Start of 68 miles. At е end of 8 days, he finds that the 
thief travels 16 miles a day faster than he does so trebles 
his speed and overtakes him in 6 days. Find their rates of 
travelling. 

12. A and B start at the same time from X to Y riding 
at 7 and 4 miles an hour respectively. А reaches Y, returns 
immediately and meets B at Z, 5 miles from Y. Find the 
distance from X to Y. 

13. A passenger train moving atthe rate of 45 miles 
per hour overtakes a mineral train 14 times as long moving 
at the rate of 27 miles per hour and passes it completely in 
25 seconds. How long would the passenger train take to 
pass completely a station 165 yds. in length. 

14. A and B start at the same time from P and Q walk- 
ing at the rate of 3 miles and 5 miles respectively. Both 
of them meet for the first time at 2, 25miles from О. Find 
the distance between P апа Q. After reaching О and Р 
they immediately return and meet for the second time. 
Find the distance between the first point of meeting and the 
second point of meeting. 5 
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15. A train going at the rate of 60 miles an hour over- 
takes another train 160 yds. long going at 45 miles an hour 
in the same direction on a parallelline and passed it in 30 
seconds. In what time would the first train pass another of 
its own length going in the opposite direction at the rate of 
30 miles an hour ? 

16.. A train 176 yds. long overtook a person walking 
along the line at the rate of 4 miles an hour and passed him 
completely in 20 seconds. It afterwards overtook another 
person and passed him in 191 seconds. At what rate per 
hour was the second person walking ? 

17. A mansitting in a train travelling at the rate of 50 
miles an hour observes that it takes 74 seconds for a 
luggage train travelling in an opposite direction to pass 
him. If theluggage train is 330 yds. long find the rate 
at which it is travelling. 

18. А person standing ona railway platform 198 yds. 
long noticed that a train passed the platform in 15 seconds 
and himself in 6 seconds. Find the length of the train and 
its rate per hour. 

19. A train travelling at the rate of 40 miles an hour, 
while inside a tunnel, meets another train of its length 
travelling at 60 miles an hour and passes it completely in 
44 seconds. Find the length of the tunnel if the first train 
passes completely through it in 4 minutes and 374 seconds. 

20. A ship goes 12 miles down a river in 28 hours. If 
the crew had worked twice as hard, they would have 
performed the distance in 15 hours. Find the rate of the 
river. 

21. A boat's crew rowed down from A to B and up 
again in 100 minutes. If the stream flows at 2 miles an 
hour and the crew can row in still water at 3 miles an hour, 
find the distance from A to B. 

22. "Two rivers P and О flow at 14 and 21 miles per hour 
respectively from А to B which are 40 miles distant from 
one another. Two boats.R and S start from A to B at the 


332 ELEMENTARY MATHEMATICS. [sEc. 


same time R going in Pand 5 іп О. They reach B and 
return to А. If the men in R and S can row them in still 
water at 3 and 4 miles an hour, find which boat will 
reach A before the other. Find what time is taken by 
each. | 

23. А starts from P and walks at the rate of 3 miles per 
hour. В leaves Q an hour later and walking at the rate of 
4 miles an hour takes rest for 30 minutes at the end of 
2 hours and continues to walk at the same rate. If the 
distance between P and Q be 35 miles, find when and where 
they will meet and verify your answer graphically. 

24. А and B row on a river Starting simultaneously 
from the same point, A down’ stream, B up stream. In 
3% minutes they are 5 furlongs apart. А then turns to 
follow B and at the end of 124 minutes from that time the 
boats have together rowed 1 mile 7 furlongs in all. If the 
speed of A, B and the stream are constant, how many 
miles per hour does the river flow ? 

25. I row against a stream flowing là miles an hour 
to a certain place and theu turn back stopping 2 miles short 
ofthe place whence I originally started. If the whole time 
occupied in rowing be 2 hours 10 minutes and my uniform 
Speed in stili water be 44 miles per hour, find how far up 
stream I went. 

26. Three ies 200, 528, 130 yds. long are travelling 
on parallel rails at the rates of 15, 24, 30 miles per hour 
respectively, the first two in the same direction the third 
meeting them. The second reaches the rear of the first 
train at the same moment as the third reaches its front. 
Find the interval in time between the moments when each 
of the two trains clears the third. 

27. Two persons A and B set out on a journey at the 
same time. "They walked at 3 miles an hour and after they 
had proceeded for 3 ofa mile, B returned walking at the 
same rate to the nci of starting. Here he was detained 
for ł of an hour and set out again overtaking A who had 
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allthe time been walking, at the end of 24 hours from the 
J second time of stariing. At what rate did he walk? 

28. А train 130 ft. long passes a man travelling in 
opposite direction in 3 seconds. If he were travelling in 
the same direction, it would have passed him in 32 seconds, 
Find the rate of the man and the train. 

29. Two persons A and B leave Tiruvattyur for Mylapore 
(8 miles distant): А leaves at 6 a.m. and walks at 4 miles 
an hour : and B at 6.30 a.m. and bykes at 10 miles an hour. 
Another person C leaves Mylapore at 6.30 a.m. and goes 
to Tiruvattyur in a carriage at 8 miles an hour. Find, 
graphically and by calculation (а) when B overtakes A and 
(6) when C meets both A and B. 

30. А thief steals а motor-car at 7 p.m. and drives off 
at 30 miles an hour followed 10 minutes later by the owner 
in another car at 24 miles an hour. The thief drives 20 
miles and then has a break down. After spending 1O 
minutes in repairing the machine he finds that he can drive 
only at 16 miles an hour. At what time will he be over- 
taken? Illustrate also graphically. 

31. Three cyclists leave Madras at 6a.m., 7 a.m. and 
8 a.m. travelling along the same road at uniform rates. 
The second travels 14 miles an hour faster than the first, 
and the third 24 miles an hour faster than the second. If ali 
the three meet at a particular instant, find the distance 
from Madras of the place of meeting and the rates at 
which they have travelled. 

32. Three places P, О апа К on a railway are passed by 
a train at 8, 8.50, and 10.15 ; another train passes P and Q 
at 9 and 10.15 both trains travelling uniformly. At what 
time should the second train pass R? If the first is travel- 
ling 25 miles an hour what is the rate of the second? 
Illustrate also graphically. 

33. A, who cycles to business every morning at 124 
miles an hour regularly passes at the same spot a man B, 
who is walking at 5 miles an hour. One morning A passes - 
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Б а quarter of a mile further along the road than usual. 
Supposing B is punctual, how many minutes late is A? 

34. An up train, travelling at 30 miles an hour, always 
passes a down train at the same spot when both are 
punctual, the down train travelling at, 20 miles an hour. 
One day the up train is 3 minutes late and the down train 
4 minutes late. Where will they pass each other ? 

35. I have to goto a railway station, after covering a 
distance of 20 miles and 44 hours to get there іп. On my 
bicycle I go at the rate of 10 miles an hour, but my front 
tyre is likely to burst, in which case I shall have to walk 
with the machine at the rate of 3 miles an hour. How 
many miles must I ride before I am free from anxiety as 
to whether I shall catch the train ? | 

36. A man driving to a railway station at the rate. of 
10 miles an hour discovers when 15 miles from home that 
he has left one of his articles behind. He sends word back 
by a motor-bicycle that happens to be passing, which 
travels at the rate of 24 miles an hour; and 10 minutes after 
the news is received the article is despatched by motor car 
at the rate of 35 miles an hour. At what distance from 
home does the article overtake the owner ? 


37. A steamer P is in distress and stationary and fires 
agun which is heard on another steamer O coming direct 
towards her. P fires another gun 5 minutes after the first, 
and this is heard on О 4 minutes 45 seconds after the first. 
At this moment О is 3 miles from P. How soon will the 
two steamers be side by side (sound travels. at the rate of 
1,100 ft. per second). CA 

38. A and B run a mile race and A wins by 66 yards; 
when B and C run a mile race B wins by 55 yards. 
Supposing each runs at the same rate as before and 
that A and C run a mile race, by how much would 
A win? 

39. A person standing on a railway platform 275 yards. 
jong noticed that a train passed the platform in 224 seconds 
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and himself in 10 seconds. Find the length of the train 
and its rate per hour: | 

40. Two motorists А and B set out for a place 48 miles 
distant, A travelling at the rate of 16 miles an hour starting 
at 6 a.m. and stopping for 4 hour at the end of each hour 
and B at the rate of 30 miles an hour starting at 8 a.m. 
without stopping at any place. Represent the motions 
eraphically and from the graph state when and where B 
passes A. and the times when they arrive at their destina- 
tion. Also calculate the results. 

41. A train passed a man standing at the entrance of a 
tunnel in 44 seconds and passed completely through the 
tunnel in 40 seconds: if the tunnel is 781 yards, find the 
length of the train and its velocity per hour. - 


42. Two trains А and B running on parallel lines enter 
a tunnel 2 miles long at the opposite ends at the same 
time. They meet in 14 minutes and A has then travelled 
in the tunnel 440 yards more than B. In 4j seconds they 
cross each other and 1 minute 9 seconds later, A has 
completely passed through the tunnel. Find the lengths 
and the rates of the trains. 

43. A and B start at the same time from Madras and 
Tiruttani to Tiruttani and Madras (distant 48 miles) at 6 
and 8 miles an hour respectively meet at a village P, 
reach "Tiruttani and Madras, return immediately and 
meet at another village О. Find the distance from P 
to. О; 

41. "The period of revolution of the Earth round the Sun 
is 365 days and that of Mars (in the same direction) is 687 
days. Show that, if the motions are uniform the apparent 
year of Mars with regard to the Earth is 770 days (i.e. the 
time in which the Earth gains one revolution with respect 
to Mars). Show also that the actual year of Venus is about 
225 days when the apparent year of Venus as seen from 
the Earth is 584 days. 
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Section XIX.—Approximations, Errors, etc. 


1 1 T. ; | 
1. Show that 997 = 1000 t p approximately ; and 


use this result to find the value of ES of Rs. 54,321 correct 


to a pie. 

2. A merchant's monthly average income amounts to 
Rs. 3,500 and his monthly average expenditure amounts to 
Rs. 1,700. If these figures are correct to 2 significant 
rds find the limits of. his annual savings. 

3. The sides of a rectangular field are measured as 
1,200 links and 750 links. If there is an error of 2 per cent. 
in the measurement of the sides, find the greatest possible 
error in the calculated area of the field. 

4. In a long account the error of writing Rs. 3-3-0 
instead of Rs. 0-3-3 occurred 960 times. But the account 
added up to Rs. 82-8-0, too little, because: another error of 
writing Rs. 0-4-6 for Rs. 4-6-0 occurred a sufficient number 
oftimes. How many times did this error occur ? 

Do the same when a is substituted for 960, Rs. 2, 
Rs. c, Rs. d and Rs. P substituted for Rs. 3-3-0, Rs. 0-3-3 
Rs. 0-4-6, and Rs. 4-6-0. 

5. "The following are the returns from two Indian Gola 
Mines for November 1920 :— 


Mysore. 
18,169 tons of quartz produced .. 8,059°24 cz. of fine gold, 
45,575. tons of-sand and ‘slime ; 
“ produced к23-4 ...7724,189+#71 »j 
B S 
12,800 tons of quartz produced .. 7,997:46 oz. of fine gold. 


13,320 tons of tailings, etc., produced. 851:65 


-Find (а) the average number of ounces of: gold (to 3 
decimal places) per ton of ore from each mine, (2) the 
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average number of ounces of gold (to 3 decimal places) 
per ton of ore from the two mines and (c) tbe value of gold 
got from the mines at Rs. 72-8-0 per ounce. 

-6. The following table gives the population and birth- 
_ rate per thousand for three great cities :— 


Population Birth-rate 
A At i 22 4,675,000 .28 
B | ds. "e 786,000 32 
C Үй: eee 672,000 34 


If the population is correct to a thousand and the birth- 
rate to a unit, find the limits within which the birth-rate 
for the threc cities taken together lies. 

7. A boy having to find the value of :679 of Rs. 127-6-3 
to the nearest rupee, finds the value of ·68 of Rs. 127 to the 
nearest rupee. Show, by clear reasoning, that this gives 
the correct result. 

8. A star is 1:375 X 101? х 924-67 miles from the 
earth. If light travels at the rate of 186,000 miles per 
second, find, to the nearest year, the time taken by light 
to reach us from the star. 

9. With as little working as possible, write down 

(a) the cost of 190 articles at 1 anna 3 ps. each article ; 


(0) given 271352 — 13 х 2087344, the value of 0271352 
— ‘013 to five significant figures ; 


(с) the value of 2511 X 2489 ; and 
(d) the value of V112 х V 175. 
10. "The following table gives the number of Educational 
Institutions and Scholars in the Madras Presidency :— 


No. of Institutions Scholars 
i ; 1911 1921 1911 A 1921 
Public Institutions ... 25,344 35,804 1,087,562 1,688,736 
Private Institutions ... 5,291 3,027 128,163 111,177 


"Find correct to three significant figures (а) the increase 
or decrease per cent. in the total number of institutions and 
Scholars in 1921; and (6) the increase per cent. in the 
number of scholars in Public Institutions in 1921. 

22 
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11. The traffic receipts of a railway company for the · 
week ending June 30, 1920, were Rs. 36,01,866 and the 
number of miles of railway open was 2,659. For the 
corresponding weck in 1919 the figures were Rs. 36,66,265 
and 2,597. Find the decrease or increase in the receipts 
per mile of railway correct to the nearest anna. 
© 12. Calculate, in kilograms, the weight of rainfall of 
2 inches over 1:5 acres of ground, given a cubic foot of 
water = 1,000 oz. and 1 kg. = 2:2 Ib. avoirdupois. 


Section XX.— Time and Work. 


1. А certain field could be reaped Ъу.9 men in a certain. 
time and 5 boys could do as much as 2 men. Find how 
many boys would be required, in addition to 35 men, for 
the reaping of a field of twice the size in a third part of 
the time. | 

2. А wellis fed by a spring which flows continuously 
and uniformly into it. When there are 10,000 cub. ft. 
of water in the well, 17 men can empty it in 7 days and 
when there are 12,000 cub. ft. of water in the well 14 men 
can empty it in 12 days. Find the quantity of water which 
flows into the well every day. 

3. А can do a piece of work in 22 баве, Bi in 40 days 
and C in 110 days: how soon can the work be done if А is 
assisted by B and C on alternate days ? 

4. А certain field can be planted by 2 men in 12 days or 
10 women in 4 days or 6 boys in 10 days. One man, three 
women and three boys are employed: what is the total cost 
of planting if the daily wages of a man, a woman and a boy 
be 8 as., 5 as. and 4 as. respectively ? 

5; Тһе capacities of A and B are as 4:3. If A's wages 
be Rs. 6-14-0 a week and B's Rs. 5-6-3 a week what 
would A have charged for doing a piece of work for which 
B received Rs. 43-2-0 ? 

6. A cistern has a tap P, by which water runs in, and 
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two others О and R by which water runs out. When P and 
© are open the cistern is filled.in 123 minutes; when P and 
R are open in 10 minutes; and when P, О and R' open in 
15 minutes. Find how long it will take to empty the cistern 
when Q and R are opened and P is kept closed. 

7. A garrison has a supply of water for 50 days. 

Owing to a leak in the bottom of the reservoir, 10 gallons 
waste away every day and then the supply suffices for 10 
_ days less ; find for how many days the supply would suffice 
if 15 gallons leak off every day. 
. 8. I£38 men working 74 hrs. a day can do a piece of- 
work in 20 days, find in what time 57 men working 10 hrs. 
а day can do a work thrice as great, supposing 2 men of 
the first set to do as much work in 1 hr. as 3 men of the 
second set can do in 14 hrs. 

9. А certain number of men, half as many women and 
twice as many boys, were employed to make a tank bund. 
‘The men worked 10 hrs. a day, the women 8 hrs. and the 
boys 5 hrs.; and all working together finished the bund in 
28 days. If each man did in 3 hrs. as much work as each 
woman did in 4 hrs. and each woman did in 1 hr. as much 
as each boy did in 14 hrs. and if the bund could have been 
made in 39 days by 210 men working 8 hrs. a day, find 
how many men, women and children were actually 
employed on it. 

10. A and B can do a piece of work in 30 and 45 days 
respectively ; A and B together work for 6 days, when B 
goes away and C works with A for 5 days; then B rejoins 
them and the work is finished in 51$ days more. How 
long would it have taken A, B and C to do the piece of 
work if they had all worked together ? 


Section XXI.— Construction of Quadrilaterals. 


Ч, Construct a quadrilateral ABCD given < ABD = 35°, 
АВ = 5 cm., „ВАР = 120°, BC — 6:2 cm., < DBC —.55*, 
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2. : Construct a quadrilateral ABCD, given AB = 5 cm., 
BC = 7:4 cm., CD = DA = 6:2 cm., z ABC = 90°, 

.3. Construct a quadrilateral ABCD given AC = 6:4-cm., 
«CAB =. 32, АСЕ == aub 24010) = 39 CDS 
4:2 cm. | 
Сеа, Ёо ин а quadrilateral ABCD in ie Z АВР: шош 
42°, zAD=4cm., 4 ADB = 25°, CD = CB = 4 cm. 

5. Construct а саза d ABCD in which z A = 90°, 
BO- 5 ini, АВ ж 04 ИИ = 6 in;, BC 

6. Construct a quadrilateral ABCD in which „А = 
aC 9, BD — оа ADi 5 cm, and 0198-0800 0 

7. Construct a quadrilateral ABCD in which АВ = 42 

hoa BAC == 25°; ЖАШОСУ з 101°, «САВЕ ӨМ апа 
2 Doom. 

8. A man starting from his house walks in ihe eastern 
direction for 4 miles, then he turns to. his right through an 
angle of 120°. He walks in that direction 2 miles, then 
again turns through an.angle of 45° to the right. If he 
continues to walk for 1 mile more, find how far he will be 
from his house in his final position, 
. 9.. Construct a parallelogram ABCD in wich AB, BC are 
respectively equal to 3:2 cm. апа 5:3. cm. апа z ABC = 60°. 

10. , Construct a parallelogram ABCD in which AB = 5 
om., ВАЮ == 1109, AD ж 48 cm: — the роле 
sides and remaining angles. | 

11. Construct parallelogram in which ойе: side = == 5.cm- 
and two diagonals are 6:2 cm. and 7 cm. "5 
..12... Construct. a rhombus given its diagonals: i d equal 
to n cm. and 7 cm. ^s | 

; Construct a rhombus given the two: diit s Ja 
5 CA cm., and 6:2 em. . Find also ће :агеа of the rhombus. · 

14. Construct a parallelogram ABCD in which AB — 2:5 
in, ВЮ — 2:9 in, AC — 3-2 in. Measure the remaining 
sides and angles. = | E e 

о215. Construct a parallelogram given that AB == 2:6 in., 
E BAC pes 307, AD == oo ee me^ eee A 14 acc 
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16. The diagonals of a parallelogram are 5 in. and 7 in. 
long and cross atéan angle of 48°. Construct it and measure 
its angles. 

17. Construct a rhombus ABCD given AB = 2:2 in., and 

zA = 48°. 

18. Construct a rhombus ABCD in which BC — 6:4 cm., 
and AC — 8 cm. 

19. Construct a parallelogram given two adjacent sides to 
be equal to 5 сш. and 3 em. and one diagonal to be 6 cm. 

20. Construct a trapezium ABCD given that AB and CD 
are parallel and that AB = 5:3 cm., CD = 2:3 cm., and „В 
== 72° and BC = 3:4 cm. 

21. Construct a trapezium ABCD in which CD = 3 cm., 
BC = 5:2 cm., DB = 5:6 cm. and DA = 6 cm. (AB being 
parallel to CD.) 

22. Construct a trapezium to the scale 100 ft. — 1 inch, 
given that its parallel sides are 110 ft. and 154 ft. the 
remaining two sides are 55 ft. and 66 ft. respectively. 
Find its area in sq. yds. 

23. The oblique sides of a trapezium are both inclined 
to the base at an angle of 35?, and the parallel sides are 20 
and 28 cm. Draw a figure and find its area. 

24. The cross section of a railway road is a trapezium 
14 ft. wide at tbe top and 20 ft. at the bottom and 6 ft. in 
height. If the oblique sides are equally inclined to the 
base, draw a section of the road and find its area. 

25. Construct a trapezium ABCD so that the two parallel 
sides are 40 yds. and 30 yds., respectively and the two 
oblique sides are equally inclined at an angle of 40°. 

26. Construct an isosceles trapezium whose parallel 
sides are 20 cm. and 15 cm. and whose oblique sides are 
each equal to 12 cm. If this represents the plan of a field 
drawn to scale 1 cm. — 120 yds., find, in acres, the area of the 
field. Mark in the field the position of a point 3 cm. distant 
from one parallel side and 5 cm. distant from one pus 
of that Ehe side. 


dre 
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27. Construct a quadrilateral ABCD in which z A = 909. 
AB = 5 cm., ВО == 10 cm., AC == 8 cm., and DC == 5,9 ciel 
Find its area in sq. cm. 

28. Construct a rhombus of быш 10:сштв. апа 12 
cms. What is its area if it is a field drawn to scale 1 cm. = 
200 yds. ? 


Section XXII. Bankruptcy. 


l. A bankrupt pays 10 as. 8 ps. in the rupee and his 
assets amount. to Rs. 1,050. What is the amount of his 
liabilities ? 

2. A person owes Rs. 30,000 to his creditors. But his. 
assets amount to Rs. 12,750, How much in the rupee can 
he pay ? 

3. A ghee merchant sells 1,000 tins of ghee each. 
containing 1j mds. at Rs. 25 а шаппа to A who becomes 
insolvent. If the latter pays 14 as. in the rupee, how 
much does the ghee merchant lose ? 

4: A bankrupt has book-debts equal in amount to his. 
liabilities. All his book-debts amounting ‘to Rs. 6,000 
were recovered in full excepting Rs. 3,000 on which he 
recovered only 10 as. 8 ps. in the rupee.. Lhe 'bankruptey 
charges amounted 3j per cent. of the total book-debts. At 


"what rate does he pay his creditors? (Answer to the 


nearest pie.) 


elim. A bankrupt has book-debts equal in amount to half 


his liabilities. His liabilities amount to Rs. 10,000; on 
Rs. 1,200 of the debts he recovers only 10 as. in the 
rupee and on Rs. 800 he recovers only 4 as. in the rupee. 
The expenses of the bankruptcy amount to Rs. 100. How 
much does he pay in the rupee ? 

6. A bankrupt has book-debts equal in amount to his. 
liabilities. All his book-debts were recovered in full 
excepting Rs. 2,000 on which he recovered only 12 as. in 
the rupee. The bankruptcy charges amounted to 124 per 
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cent. of the book-debts and the creditors get 12 as. in the 
rupeé. Find the amount of his liabilities. 

7. A bankrupt has debts equal in amount to half his 
liabilities; but оп Rs. 3,000 of them he recovers only 8 as. 
in the rupee. The expenses of bankruptcy amount to 
Rs. 500. He finds he can pay only 5 as. 4 ps. in the rupee. 
Find the amount of his debts. 

8. A bankrupt has book-debts equal in amount to his 
liabilities, but оп Rs. 8,640 of such debts he can recover 
only 84 as. in the rupee, and on Rs. 6,300 only 54 as. in · 
the rupee. After allowing Rs. 1,054-11-0 for the expenses 
of bankruptcy, he finds he can pay his creditors 12 as. 
in the rupee. Find the total amount of his debts. 

9. A bankrupt's assets amount to Rs. 7,500; his known 
liabilities are such that he can pay only a dividend of 8 as. 
in the “rupee... ‘He has three creditors A, В and С; 
the sums he owes them are in the ratio of 6:5:4. In 
the mean time another creditor D puts forward his claims, 
and it is found that the assets can only pay a dividend of 
74 as. in the rupee. What amount did the bankrupt owe 
A, B, C and D respectively ? 

10. The only three creditors of an insolvent whose 
assets amounting to £ 200 can only pay 54. in the £ agree 
among themselves to take dividends in the proportion of 
the number of pounds, shiliings and pence respectively con- 
‘tained in the amounts due to them. The dividends thus taken 
are in the porportion of 12: 7:6. What are the amounts of 
their debts ? 

1l. The only three creditors of an insolvent whose 
assets amounting to Rs. 200 can only pay 826 pies in the 
rupee agree among themselves to take dividends in the 
proportion of the number of rupees, annas and pies respec- 
tively contained in the amounts due to them. The dividends 
thus taken are in the ratio 0£5:8:12. What are the amounts 
of their debts ? 

12. Two dividends are paid under a bankruptcy, the 
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first of 12s. 6d. in the £, the second of 7s. 6d. in the pan 
On the deficiency after the payment of the first dividend 
а creditor receives as his second dividend £81. What is 
the debt ? 


Revision Papers— Second Series. 


E 


l. Do not work the following questions, but give a 
reason for thinking that the suggested answers are 
obviously wrong :— | 

(а) Which is the greater 26 cub. ft. or a cubic metre ? 
(lm. = 39:3701 in.) Answer 26 cub. ft. 


(6) 573 X 903. Answer 550,799. 
764 X 2356 1 
(с) 5864 X 3650" Answer 4 


* . (d) М-784 = -28. 
(e) The area of a triangle of sides 10 cms., 14 ems. and 
16 ems. Answer 98 sq. cms. 

2. А man borrowed Rs. 20,000 from a money-lender at 
7 per cent. per annum simple interest. He lent Rs. 8,000 
at 12 per cent. per ànnum and invested the balance in 
purchasing a house yielding a rent of Rs. 600 at the begin- 
ning of every year. This was invested in a bank paying 
8 per cent. compound interest. At the end of two years 
he sold the house for Rs. 13,000 and collected all his dues 
and paid his creditor to the full extent. Find his gain 
correct to the nearest rupee ? 

3. А farm consists of two kinds of lands wet and dry. 
In a certain year the income from one acre of the former 
was Rs. 40 and that from the latter Rs. 25 and the total 
amounted to Rs. 600. In the next year the income from 
the wet lands decreased by Rs. 8 per acre and that from the 
dry increased by Rs. 5 per acre and the total fell short by 
Rs. 40. Find the number of acres under each head? Givea 
graphical solution mentioning the scale you choose. 
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4. А motor car travelling at the rate of 40 miles an hour 
‘starts from place P to О a distance of 150 miles, Fifteen 
minutes later another car travelling at the rate. of 60 miles 
an hour leaves P for O stopping at a place 35 miles from P 
for 5 minutes ; find graphically | 

~ (a) at what distance from Р the second car overtakes 
the first and 

(b) the difference between the times of Shean of the 
two cars at О. 

5. Construct a quadrilateral ABCD given BD = 4 in., 
angles A and C are right angles, z ABC = 75°, 2 ABD = 
30°, measure the sides BC, CD, DA and AB. Verify, by 
calculation, and hence, findthe area. If an inch represents 
100 yds., express the area in acres and sq. yds. 

6. Express 0. as a decimal, correct to the nearest 
millionth. Use this value to find the diameter of the earth 
from that of the sun which is 842,765 miles assuming the 
diameters of the earth and the sun are in the ratio of 
1:108:566. 

7. Find the square root of ·00099856. 


2 48 X 8756 
8. Find roughly the value of (a) P (b) d 


11, 


1. Resolve into factors :— 
(a) 25x?--4- 55х — 42. 
(b) (x? — 2x + 5)2 — (x? + 4x +1). 

2. Construct on squared paper a quadrilateral ABCD of 
which two sides AB and BC of lengths 1:1 and 2:4 inches 
contain an angle of 130°, and the other two sides CD and 
DA are of lengths 2:5 and 3 inches. Find the area of the 
figure by counting the squares. 

. 39. A man measures the length and breadth of a room 
by means of a walking stick and estimates it to be 15 ft. by 
124 ft. In making the calculation he assumes that the 
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stick is 3 ft. long, the actual length being 2 ft. 9 inches. 
Find the real measurements of the room and the error in 
the area to the nearest square foot and also the relative 
and percentage errors to two significant figures. : 

4. An Express train starts from Egmore at 3 p.m. and 
the Boat Mail at 7 p.m. and both go south, the former at 
15 miles per hour Stopping at every tenth mile for 10 
minutes, while the Boat Mail goes at 30 miles an hour and 
stops at 36th, 72nd, 108th miles for 20 minutes. Find 
graphically when and where the Boat Mail overtakes the 
Express. 

5. A and B are 2 points on the circumference of a circle 
whose diameter is 3 inches. AB — 15 id. Draw 
tangents at A and B. Measure them and also the angle 
between them. Verify by calculation. Also find the area 
of the figure formed by the tangents and the radii at their 
points of contact. 

6. A man performs his journey partly by rail and partly 
by river, the former at 3 pies per mile and the latter at 
6 pies per mile; the fare amounts to Rs. 3-12-0. But if 
the rate of the former be reduced by $a pie per mile, and 
the latter increased by 1 pie the fare is increased by 5 as. 
Find the distance performed by rail and river. Verify 
graphically (scale 1" — 100 units for both axes). 

7. Given that a gallon of water weighs 10 lbs. 
avoirdupois, that 1 1b. avoirdupois contains 7,000 grains and 
that a cubic inch of water weighs 252-458 grains, calculate 
the number of cubic inches in a gallon, correct to three 
places of decimals. | 
© 8. Construct a rectangle whose diagonal is 1:3 inches 
and one side is 0-5 inches. What is the length of the other 
side ? -Find the area of the rectangle. | 


III. | 
l. Find to within 10,000 sq. miles the area of the 
earth's surface given that its radius is 3,959 miles and that 
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the surface area of a sphere is 3:1416 times the square 
on the diameter. 

2. Find the value correct to 5 places of decimals : — 

1 | 
14:57:66: 55 

3. Construct a quadrilateral ABCD having AC equal to 
2-5”, z B equal to 90? and AB equal to 1:5", D being equidis- 
tant from Band C. 7; CAD = 45°. Measure the remaining 
sides and angles and find the area. Verify by calculation. 

"4. Ina circle two parallel chords 6 cms. and 8 cms. are . 
placed at a distance of 1 cm. Find: the radius of the circle. 

5. А father's age is four times that of his eldest son 
and 5 times that of his youngest son; when the eldest 
son has lived to 3 times his present age the father will 
exceed twice that of his youngest son by 3 years. Find 
their present ages. 

6. A man has two plots of ground one a square whose 
side is 3,806 yds. long and another a rectangle 587 yds. 
long and 374 yds. broad. He exchanges them for a single 
square plot of the same area. Find the length of a side 
of the new plot and the cost of fencing it at 2 as. 4 pe 


per foot. 
7. Solve graphically :— 
2r = By == 9. 


Эх +- 8y — 10 = 0. 

8. A man hires a bicycle by paying Re. 1 for the use 
of the bicycle and 8 as. for every mile he rides. Express 
the cost of hiring in terms of the number of miles ridden. 
Draw a graph. 

i IV. 

1. Without adding or writing down unnecessary figures. 
find the sum correct to the nearest hundred thousand 
4682531 + 806908 + 17492714 + 93602. 

2. "The area of the southern districts of the Madras 
Presidency is 53,578 sq. miles while the population is 
19,366,486. 
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Find very roughly, with as little work as possible, the 
population per square mile. 

3j. Show that when a fraction of a £ is expressed correct 
to three decimal places, the error is less than 4 of a penny. 

4. The diagonals of a rhombus are 8 cms. and 6 cms. 
Construct the rhombus. What is the length of the side of 
the rhombus and what is its area ? 

5. (а) For what value of x is x? equal to 389-6679 ? 

(6) The number of feet (5) through which a body 
falling from rest descends in (7) seconds under the action of 
gravity is given by the formula s — i gt? where g — 32:2 
correct to the third significant digit. 

A stone dropped from the edge of an overhanging cliff 
reaches the water in 41 sec. Find the height of the cliff 
correct to the units' place. 

6. A square field is bordered by a path of uniform width 

outside, the field and the path together occupying 6 acres 
1,936 sq. yds. Find the width of the path if the cost of 
making it at 6 annas a sq. yd. comes to Rs. 650-10-0. ! 

7. Construct a rhombus of side 3 in. one of the diagonals 
being 2:4inches. Find the length of the other diagonal 
without measurement and calculate its area in acres and sq. 
yds., when one inch represents 200 yds. 

8. A man bought a horse and sold it at a loss of 6 per 
cent. If he had received Rs. 67.8.0 more he would have 
gained 124 percent. What should the horse be sold for so 
as to fetch a profit of 224 per cent ? 


y. 


l. Prove, with as little calculation as possible, that 
:39:4771 X, 2-499531 — 1249835 is greater than :00007 and 
less than 00009. 


2. Find the value of :— i 
‘VS V3 - Vg ыг VAT ч. 4 М7 10 
US Ve Т Vig ve) Gag WD 


correct to two decimal places. 
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3. A merchant mixes chicory at 3 as. alb. with coffee 
at Re. 1-8-0 per lb. and sells the mixture at Rs. 1-9-0: 
per lb. thereby gaining 25 per cent. on his outlay. Find 
the ratio of the mixture. 

4. А person bought (a T b) tons of hay at Rs. (a? — ab 
+ 6?) per ton and (a — 6) tons at Rs. (a? + ab + 6?) per 
ton. If he mixes the two and sells the mixture at Rs. 
(a? + 5? + c?) per ton, what is his percentage of profit ? 

5. From а point without a circle whose radius is 1:2 inches. 
draw 2 tangents to it so that the angle between them 
may be 60°. 

6. Solve the equations graphically :— 

2x — Зу + 2 = 0. 

7. Iwish to buy a certain number of cows and sheep for 
Rs. 760 at Rs. 20 per cow and Rs. 12 per sheep ; had I 
bought as many sheep as I bought cows and vice versa, I 
should have paid Rs. 80 more. How many animals of each 
kind did I buy ? 

8. Two trains start from two places P and О, 194 miles 
apart, and travel towards each other at 12 and 16 miles per 
hour respectively. The train from P starts at 8.10 a.m. 
and that from Qat 6 a.m. Find, graphically, when and 


where they will meet. 
VI. 


1. Given that 1 metre — 39:371 inches, 1 kilogram = 
2-2046 lbs. and a cubic metre of water weighs 1,000 kg. 
find the weight of a cubic foot of water in Ibs. correct to the 
nearest tenth of an ounce using contracted methods of multi- 
plication and division. | 


i 
2. From the equation ¢ — 27 А/ 3 find / in terms of the 


other quantities and calculate its value correct to 3 signifi- 
cant figures when / = 1-1,.е == 32:18, and т = 3:1416. 

3. A circular plot of ground is crossed by a foot-track 
which measures 32 feet from where it meets the ground to 


350 ELEMENTARY MATHEMATICS. 


where it leaves it. The distance of this from the middl 
point of the smaller arc it cuts off is found to measure 8 ft 
What is the diameter of the circular plot? Show how ; 
figure of the plot with the track intercepted can be Агаул 
without finding the diameter first. 

4. Show that the triangle whose sides are л? + І 
n? — 1, and 2 units long is right-angled. and hence 
find, geometrically correct to one decimal place, the square 
root of 12. 

5. A lawn tennis ground is half as long again as it is 
wide. The cost of levelling it at 24. a sq. yd. 18 4,88-4-0, 
Find the cost of enclosing it with iron сэрж: аї £3- 4-0 
а yard. 

6. By what amount does the compound miels on 
4195-6-8 for 2 years at 4 per cent. per annum exceed 
the simple interest on the same sum for 2 years at 61 per 
cent. per annum ? 

7. Twenty-five men are engaged in a work which is to 
be finished in 12 days. If 5 more men were employed after 
10 days the work would fall 2 days behind. How many 
men more should be engaged after 6 days, if the work is 
to be finished a day sooner? 

8. Solve:— 

X x—1 3-4 42—35; 
82-31) CONUM (ae p 


VII, 

1, Find, correct to two decimal places, the value of 
MEINT 
VS x 

2. The length of a lawn tennis ground is one and a half 
times its breadth. The cost of levelling it at 9d. per sq. 
yard is 4176-8-0. Find the cost of enclosing it with iron 
railing at 7s. 6d. per yard. 

3. The breadth of a room is 10 ft. less than the length 
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but if the length be diminished by 15 ft. and the breadth 
increased by 5ft., the area of the room is diminished by 
213 84. yds. Find the dimensions of the room. 

— 4. Construct a quadrilateral ABCD given diagonal АС = 
10 cm., < B= 90°, sides AB and CD are respectively 6 and 
5:4 cms. and ADC = 90°. Find, by calculation, the lengths 
of the remaining sides and verify your answers. 

5. The diagonals of a parallelogram are 3:6" and 2:6" 
respectively and one side is 2:4". Measure the other side 
of the parallelogram and its smaller angle. а 

6. A train 138 yds. long moving at the rate of 42 miles 
per hour overtakes another train 192 yds. long moving in 
the same direction on parallel lines and passes it in 45 
seconds. How long will it take to pass if they move in 
Opposite directions ? 

7. Water has to be diverted from a river through an 
eight inch diameter pipe running full bore with a velocity 
of 24 ft. per second to irrigate a field of 4 acres. How long 
willit take to deliver an inch of water over the whole area ? 

8. At noon А starts to cycle from P to О a distance of 
40 miles at 6 miles an hour resting for an hour after riding 
12 miles. At 3 p.m. B starts at 10 miles per hour. Find 
graphically (а) when and where B overtakes A? (6) Ifa 
third cyclist C starts at noon riding from Q to P and meets 
B at 4 p.m., at what speed does he ride? When will he 
ineet A? 

VIII. 

1. A square lawn is bordered by a path 4 ft. 6 in. wide 
the path and lawn together occupying ү; of an acre. Find 
the cost of paving the path with bricks at 7s. 6d. per square 
yard. 

2. The diameter of a copper wire is 2 mm. and a 
cubic decimetre of the copper wire weighs 90 kgs. Find to 
the nearest metre the length of the wire which weighs 7:5 kg. 

3. "The wages of a man for a day's work are 5s. ба. and 
those of a woman 2s. 9d. A man can do 14 times as much : 
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work as a woman can do іп the same time. - A certain worl 
has.to be done which would occupy 50 men for 80 days 
Find the difference in the cost if 20mén and 30 womer 
were employed to do the work instead of 50 men. 
.4. Draw a quadrilateral ABCD having given АВ = 
3:274. BC = 2:1", CD — 3^; DA = 41" and < ABC = 30% 
Find its area in square: астен 


. 5. Solve :— 
Bae fy +3 257—7 ге 
10 Ч ny SC TT 
ETE ЕНЕ 7x 4- 6 


| ИГ IDs qos АА 
"C 8r An a нна ABCD, АВ = 5 cm., BC = 6 cm, 
АС —6:5.cm., z ADC = 150° and AD = 3:4 cm., construe 
the da асга, Measure the remaining side аш 
аг 
Construct a graph showing the relation between 4 
i in so many miles an hour and its equivalent in fee 
per second; from it deduce how many miles per hour ar 
equivalent to 66 feet per second ard also how many fee 
per second are equivalent to 25 miles per hour. Verify 
by calculation. ; 
i 8. The figure shows the sectio! 


cm of a stair case and landing. Ead 
step is 1 foot wide and # ft. higl 

7" and 34 ft. long. . There is à сив 

35” board under stair case and landing 

Нож many cubic feet are there ii 


MI air the cupboard ? 
IX. 

1. Find, to the nearest penny, the price per 10. in-Englisl 
money of tea which costs in France 3:50 francs per kilogran 
assuming that 1 kg. — 2:204 lbs., 41 = 25:34 francs... . 

2. Brom the following data find (to the nearest. whol 
number) how many gallons of beer were drunk per head an 
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to the nearest shilling, how much per head was contributed 
to the revenue in this way. ( One barrel = 36 gallons.) 


Year Population Barrels of beer Revenue 
drunk OC in £ 
1904-5 143,331,000 ..., 35,862,068 11,323,679 


3. I know the average weight. of 5 metal bars to be 
2 kg. 75 gm. гапа the weights of 4 of them to be 5 Ер; 
8 gm., 2 kg. 92 gm., 2 kg. 14 gm., 1 kg.9 gm. All these 
weights are correct to the nearest gram. Find the weight 
of the fifth bar. 

4. Construct a quadrilateral i in which AB = 4:5 cms. / B 
== 82°, „А = 95°, BD — 6:5 ems. and AC — 5:4 cms. 
Measure CD and the remaining angles. 


JE Solve 84 — Sy = 5. | i 
. EO, uy Verify graphically. 


E 

6. A cyclist starts at 4 p.m. and rides from tlie Iron 
bridge to San Thome in Mylapore at 4 miles an hour. 15 
minutes later a pedestrian walks from San Thome towards 
the cyclist at 3 miles an hour. When wil they ‘meet ? 
When will they be 2 miles apart? The distance between 
their starting points is 4:25 miles. 

7. Find the weight of a heavy steel joint 
whose cross section is shown in figure 310 and 
whose length is 16 feet. (1 cubic foot weighs 
490 Ib.) 

8. Describe a circle of 2-8 in. diameter and 
inscribe in it a. square. Measure its sides. 
Inscribe in it a regular octagon. Find the 
length of its side and compare their areas. 


ID eU 221011 Store Эй 0 ECT 
эн M X 581: #5628 
..82:05972 - 
of жеш. using contracted method. | | 1 

23 


Eu | Find the. value of totw o places 
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w= 


t 


2. Find the value correct to five significant figures of :— 


1 1 1 1 
s. ga a 


3. What is the error per:cent. if а = :0002, 6 = -0005, 
in the assertion that (1 + a) (1 + 6)=1-+a+ b. Using 
the value (1 — а)” = 1 — ze, find the value of (99)? and 
find the error per cent. 


4. Construct a quadrilateral ABCD in which AB = 3:2 ‹ 
cms., BC = 2:9 em. CD = 4-1 cms., DA = 38 cms. at 
== 5:9 cm. 

5. The price per bag of rice is Rs. 10-8-0 in Mylapore 
and Rs. 10 in town ; and the rate for the cooly for carrying 
the bag is B as. per mile. Supposing the distance between 
the town and Mylapore is 6 miles, find a place on the road 
between them, where the price of the bag is the same, 
whether bought in town or in Mylapore. 


6. The linear scale of. a map is lin 400,000. Find, 
correct to one place of decimals, the number of square miles 
of a country represented by an area of 6 sq. іп. on the 
map. 

7. In a sugar-refining factory the cost of production 
is partly constant and party dependent on the quantity of 
sugar produced. When 2,600 tons of sugar are produced 
the total cost is 47,870, and when 3,000 tons are produced 
the total cost is £8,350, what will be the expense when 
10,000 tons are produced ? (Illustrate graphically.) 

8. There is a rectangular pandal 14 ft. long 10 ft. 6 in. 
broad whose corners rest on four vertical pillars 25 ft. high 
above the level ground. A rope suspended from the centre 
of the pandal will just reach the ground, but is tied to one 
of the pillars at a point 4 ft. above the ground. What 
length of it will have to be coiled round the pillar, if the rest 
of it is tight ? | 
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Mat hne 


Madras Secondary School Leaving Certificate Public 
Examination. - 


1911. 


Only zen questions to. be attempted. 


l. Find, graphically, what the remainder is when. 189 is 
divided by factors. 


2. A rectangle measures 10:05.ст. by 9-93 cm. ; find the. 
` area of the rectangle, without directly multiplying these 
two numbers together. 


3. Find the cost, to the nearest anna, of a schoo] library 
as follows :— 


No. of books Published Price of 


Lin (a) 12 annas to. the 
Цэл йн shilling. 
M =й (6) 61 рф cent. dis- 
5) & 238 count allowed off the 
| published prices except 
m Put for the net books. | 
236 3 0 
244 ЖЕЗ (с) Packing and 
carriage 2 per cent. of 
106 е the published’ prices of 
350 d. the books. 
202 1 0 net 


ELEMENTARY MATHEMATICS. 


c 


35 


4. The following are the results of a recent examination : 
а E o0 ы | 


: No. of candidates No. of 
Pes sent up  , | passes. oai 38 
| к ' l Find, correct to 
A 24 10 |l, the percentage 
B 119 Жи 60 of passes for the 
C 327 106 whole examina- 
| үнэ ad ti! а ., tion; and give the 
М 08 49 percentage of 
"USES x 19647 - . ,87 passes at the most 
F 623 214 and at the. least 
successful centres. 
Go 257 98: 5 о Ю ИР ў | 
RE a 69» 44 


2! г bought : а pum 7s Rs. .6,500, 1 ten years.ago. І 
ы: Rs. 40 à month for rent, and pay the house tax (25. 
8d. a month) and the repairs (averaging Rs. “60 a year) 
myself. It has been let for an average of 94 months in 
every year; and the while it ‘stood empty І had to pay а. 
man Rs. 5 a month to look after it. At the. same time I 
had a friend of mine who deposited Rs. 6, 500 in a bank and 
had drawn annually interest at the rate of 44 per cent. per 
annum. Which of us has benefited the more from his. 
BE and by how much? | | . 

6." This is the plan of а орге hall 
^^ (not drawn accurately to scale) one end 
 cterminating in a semicircle. Find the 

area of the floor. The average height is 
30. ; each person. requires for health 
23200: inb: ft. of fresh air every hour : ifa 
"s.ectüre lasts 1} hours and the air in the 
hall.is not renéwed, how, many- people 


—— 54 bane se 
Pig. 31i can be accommodated without injury to 


| 


health. 
(oh Oe ot elc ИЕ T усл? Hype ES Re CER e а лл ERA 
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7. At some school sports the mile race is run on a 
perfectly circular course, the track being 8 yds. wide. 

Four times round the course on the inner edge. of the 
track is an exact mile. What is the length of the outer - 
track ? 


8. A boy uses a badly divided ruler supposed to be 6 in. 
long and to be divided into inches. Аз a matter of fact it 
is so divided that the first, second, etc., so-called inches are 
:93, 1:03, 1-01, :96, :94, and 1:01 in. (each ‘inch’ being 
divided into ten equal parts). Не measuresa line and finds 
it according to his ruler, 3 ft. 46 in. What is the real 
length of the line ? 


9. A boy hires a bicycle by ар one rupee for the 
use of the bicycle plus eight annas for every mile that he 
rides :— 

(а) Express the cost of hiring in terms of the number 
of miles ridden. | 


(6) Draw a graph representing the relation between the 
cost and the distance. | 


(c) From the graph find how many miles he can ride 
for Rs. 5. 


10. The distance from Madras to Tuticorin is 440 miles. 
The following trains run :— 


(a). Monday, Madras dep. 6 p.m.,  Represent these 
. Tuesday, Tuticorin arr. 4 ,, |three journe ys 


(0) Monday, Tuticorin dep. 8 ,, | graphically in one 
Tuesday, Madras art. бал. r diagram. With no 
help but the diagram 


say (a) how far each 
train is from Madras 
at 11 o'clock on Monday night (^) at what time the train 
from Madras (No. 1) passes the trains (No. 2) and (No. 3) 
from Tuticorin, omitting stoppages and ешт еасһ 
train to travel uniformly. 


(c) Monday, Tuticorin dep. ITI 
Tuesday, Madras ast. 5 7.1. 
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г ll. (a) Draw а line exactly equal in length to AB. 
(0) Draw another line: V3 times the length of AB. 
AN ete 12. Measure. as accu- 
| — rately as you can, each of 
the angles and. each of 
в the sides of POR and find 
Fie. 312. its area. 
13: On a black-board measuring 4 ft. by 3 ft. 18 ‘vate 
a triangle so that :—(1).one vertex is 18 in. from the top 
left corner of the black- board, and 24 in. from the bottom 
left corner. (2) Another vertex is 24 in. from the top right 
corner and 18 in. from the bottom right corner. (3) The 
third vertex is 24 in. from the bottom right corner and the 
angle at this vertex is a right angle. Drawa plan showing 
the position of the triangle relative to the sides of the black- 
board. State your scale below the plan. (What is the 
length of the hypotenuse:?) 
. 14. A goat is tied by a rope to a post 15 ft. from a long 
straight fence. The rope is such that the goat can reach 
with its mouth 23 ft. from the post. Along what length of 
fence can it nibble? Draw to scale, choosing and stating 
your scale. 
2192 Thé fall pension granted to an officer pe from. 
Government service is half his average salary for the last. 
three years of his service ; but in the case of an officer who: 
enters service after an age of 30, the full pension is reduced 
by 41, for every year by which his age at admission into 
service exceeds 30. Express the pension of such an officer 
in terms of a full pension and of his age at admission: into 
Service.  ' | | 
Determine what Jensia aman who кке Зар at the 
age of 35 receives upon retiring, if his salary per mensem 
during his last 3 years of service is Rs. 375 for 10 mos. 
Rs. 350 for З mos., Rs. 370 for 8 mos., Rs. 380 for 9 mos., 
and Rs. 400 for 6 шэн es 
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1912. 
Only tex questions to be attempted. 


per: 


[Elementary Mathematics Total ЫҢ Rank 
Мах ... 2010| 6/16/20/22 14 10/14 18 150232 
A | 83131612 loa} 
"ENMFEEFEEFEEE 
C ..|2 206801451232 
PE ud s 
E  ..[3|3 212121411 3| 911 
F [4407366514 s | 
ЕЕ 
H ...118 9 515161914 61217 | 
meer PEE | 
M ...| 5| 3| 0/84 7 7| 1 5/5 
CEEMEEECEFFEEE 
o | 7| 414/14 1713| 511113 


In a table of 4 columns give—(1) the names (A, B and C) 
of these boys in alphabetical order; (2) the total of each 
boy's marks ; (3) his percentage (in whole numbers) of the 
maximum ; (4) his rank (determined by his percentage). 


In case of absence the mark in column (3) should be the 
boy's percentage of those maxima only for which he was 
present. 


2. To celebrate the procession of Edward VII:a 
certain town subscribed a sum of money which was spent 
as follows:—a procession Кѕ. 57; feeding the. poor 
Rs. 214; fireworks etc. Rs. 136; sports Rs. 143; enter- 
taining children Rs. 184; local hospital Rs. 250 ;. office: 
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expenses Rs. 36. If Rs. 145 had been subscribed last year 
and spent upon the same objects in the same proportion, 
how much (to the nearest anna) would have been spent 
upon. each ? 


3. (1) Omit (stocks and е 


(2) Find the simple interest for; 9 months and 20 
days on Rs. 1,264 at 10 as. per Rs. 100 per mensem. 


4. Allowing an average of 23 in. for each boy to stand 
іп, if 198 boys are arranged in .a circle what would be its 
radius? If they are arranged in a rectangle of which each 
long side is double each short 
side what would be the length of 
its diagonal, in feet, correct to five 
significant figures ? 

5. Ifthis figure (313) is án. accu- 
rate plan of the boundary of an 
| estate find the uten of the estate in 
Prae ani sq. yds. (Scale 4, ст. to 50 yds.) 


6. This. figure. (314) is intended to represent a crane, the 
| arm of which can be completely revolved 
áround the central post the bottom of the 
weight (‘w’) can be made to touch the 
ground and can also be raised 20 ft. above 
the ground. The distance of the vertical 
rope from the central post is 12 ft. and 
the radius of the central post is 6 inches. 
Ifthe weight is moved to every possible 
Fic. 314. position by the crane, find the area of the 
surface over which a point on the bottom of the weight 
and vertically under the rope moves. 


7.) Draw a line 46 cm. in length and upon it describe 
an isosceles triangle having the angle at the vertex equal 
to. 30°. --Draw another triangle of the same form the sides 
of which are to the corresponding sides of the first triangle 
as #3. р. 


MA 
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8. The temperature of a patient taken every 3 hours was 
found to vary as follows :— 


Monday 4p.m. 10092 Tuesday 7 a.m. 1009-5 


pa Sek TRES TOTO 4 д О 100^0 
i Geena 3029 > : Ал о ТООТ 

Tuesday 1 ,, 103?:6 " 4 p.m. 1009-3 
en Tm. 1029-7 


Draw on squared paper a curve indicating these changes. 
From it deduce what was probably his temperature at mid- 
night on Monday and at 8.30 on Tuesday morning. 

9. Ifa certain substance weighs 4 tolas for every cubic 
inch, find the weight of a solid right circular cone of the 
substance, of which the height is 20 inches and the diameter 
of the base 14:6 inches. 

10. Draw a circle of 3:3 cm. radius ; insert in it a chord 
of 4-1 cm. length, and bisect the smaller arc of the circle. 

ll. Draw a graph showing the relation between so many 
rupees a month and its equivalent pounds a year (51 == 
Кз. 15). From it deduce how many pounds a year are 
equivalent to Rs. 40 a month and also how many rupees a 
month are equivalent.to 560 a year. 

12. If a metre — 39:37 in. and a kilogramme — 2:2 
pounds, express a pressure of so many pounds per sq. foot 
in terms of its equivalent in grammes per sq. cm. 

13. The estimated cost of an irrigation project is 
2 lakhs and it is -expected to yield, after deducting for 
maintenance charges, a net return of 5:2 per cent. ; without 
such deduction, however, the return would be 6:4 per cent. 
Assuming the maintenance charges to be 12 as. per acre, 
find ( (1) the extent of land proposed to be irrigated and 
(2) the water rate per acre proposed to be levied. 

14. The time Ё іп seconds of an oscillation of a pendulum 


is given by the formula fap ape where Lebe length 


of the pendulum. Find the Te in centimetres of a 
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pendulum which oscillates 89 times іп a minute. g = 981; 
т == 3:142. 

15. The income and expenditure of a certain school are 
as follows :—School fees, Rs. 12,672-12-0 ; fines, Rs. 9-7-0; 
stationery fees, Rs. 226-8-0; entrance fees, Rs. 56; library 
fees, Rs. 318-6-0 ; laboratory fees, Rs. 116-8-0 ; miscellane- 
ous receipt, Rs. 27-7-0 ; salaries, Rs. 12,028-8-0); contingen- 
cies, Rs. 125-4-0 ; stationery, etc., Rs. 314-8-0 ; library, Rs. 
367-3-0; class books, Rs. 63-8-0; furniture, Rs. 281-5-0; 
magazines etc., Rs. 213-6-0; laboratory, Rs. 187-8-0 ; prizes, 
Rs. 129-3-0 ; annual repairs, Rs. 253-7-0. 

If the government pays a grant of half the deficit, find 
the cost to the proprietors per boy, there being 540 boys. 


1913. 
Only zine questions are to be attempted. 
No. of females 


I5 Cities Population 15 1 090 жа 
Madras ^  .. 518,060 946 
Madura 28 134,130 999 
Trichinopoly ... 123.512 1,006 
Calicut. SUR 78,417 928 
Kumbakonam ... ` 64,647 1,064 


From the above table find (1) the total population of 
these 5 towns and (2) the number of males in each town. 
| (^) Find, correct to three significant figures, 0: 0923 d 
13:215 х 2:6543064. 
52. (a) What is Rs. 698-120 in English money. if 
exchange is at Is. 4157. per rupee? 
ооу A man. placed Rs. 1,500 as a fixed deposit in a 
bank paying 5 per cent. interest, the interest being added 
to the capital every year. Four years afterwards the 
bank failed and paid a dividend of 2 annas in the rupee. 
What did he get from the bank ? pon 
3. Ifa metre is 39-9708 in., find, ‘correct to the nearest 
foot, the: difference between 83 kilometres ‘and. 51 miles. 
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.4. Solve the following equations algebraically апа 
check the results by means of a graph :— 

0 03x —$ y —10; 8x — Щу H 1— 0. 

.9. Ina certain bicyclé the hind wheel revolves two and a 
half times for one revolution of a pedal. If the outside 
diameter of the hind wheel is 28 ins., express the distance 
travelled in terms of the number of revolutions of a pedal ; 
and find the distance when the number of revolutions is 500. 


6. (i) Of two cylindrical vessels the diameter of the 
second is double that of the first, and the height of the 
second is half that of the first. Compare the capacity of 
the second with that of the first. 

(ii) If each has some water in it and a stone is 
immersed, first in one and then in the other, compare the 
height by which the water would rise in the second with the 
height by which it would rise in the first. 


7. (i) Draw four parallel straight lines such that the 
distance between the first and second is 1 in., between the 
second and third V 2 in., and between the third and fourth 
V З in., finding V 2 and V 3 in. geometrically. 

(ii) Draw a straight line cutting these four parallels 
and making an angle of 45? with them. What length of this. 
line is intercepted between the second and third parallels ? 

8. (i) Draw a triangle whose sides are 1:8, 2:4 and 3 in. 
respectively ; give the measurement of each angle and state 
what is the area of the circumscribing circle. 

(ii) Draw a right-angled triangle and draw the square 
on each side ; then show by dotted lines and by instructions 
given below your figure, how to cut up the squares on two 
sides and by superposition of the cut pieces upon the third 
square, how to prove that the area of two of the squares is 
equal to that of the third square. 

9. Omit; sphere and frustum of cone. 


10. For every acre of wet land a man pays a land 
revenue tax of Rs. 8; and for every rupee of land revenue 
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he pays a local cess ofla.6 ps. Draw a graph showing 
the total tax paid upon lard varying in extent from 20 to 
40 acres. What would be the total tax on 35 acres? 


ll. Find the cost of whitewashing a room which is 40 ft. 

| | by 18 ft. with walls 14 ft. high, allowing ` 
‘for half the area of the following open- 
ings; two doorways each 7 ft. by 44 ft. ; 
four windows, each 34 ft. by 44 ft. ; and 
two circular ventilators, each two feet 
in diameter. The wail at each end of 
room is as in the figure : the height 
Fie. 315... Of the. triangular portion being 8 ft. 

Whitewashing 2 as. 6 ps. per 100 sq. ft. 


12. An open rectangular cistern of which the interior 
length, breadth and depth are as 4:3: 2, is made of 
metal 1-5 cm. thick and 8 times as heavy as water. If the 
capacity of the cistern is 12,288 litres what is its weight in 
kilogrammes when empty ? p | 

13. A bookseller is allowed by a publisher 20 per cent. 
discount on the nominal price of а book and 5 pet cent. on 
this last amount for cash. For every dozen books he gets 
an extra copy for nothing. The bookseller allows his cash 
customer 4 as. in the rupee off the nominal price. Find (to 
one decimal place) the bookseller's profit on cash sales. 


1914. 


l. The following table gives the number of Workers in 
Textiles in the Madras Presidency in the years 1901 апа 
1911. ЕШ іп the percentage column and the row of totals 
(correct to one decimal place). 
| 


| No. i ;4, | Percentage of 
Name of textile be | 20 Р increase ( + ) or 
decrease ( — ) 
Cotton (ginning etc.) ..., 24,089 | 32,553 | 
‘Cotton (spinning) ss | 623,783 UBND 39] 
Jute n js 53d 2,428 
Rope юан APO Eis 42,376 58,794 
Other fibres  ... ee 7,886 9,252 
Total Fe o 
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2.2 Show by a rough approximation, without working 
the questions in detail, that the answers affixed to divisions 
(1) and (2) are obviously wrcéog and. those affixed to 
divisions (3) and (4) are approximately correct. | 


(1) Find the cost per metre of cloth at 12 as. a yard. 
Ene métre — 39:37 in. (Ans. 12 as. 6 ps.) 


(2) Find the income derived from the investment of 
Rs. 6,220 at 4 per cent. after paying an income- tax of 4 p. in 
the Re. (Ans. Rs. 249-4-7.) g 


(3) Simplify 30:12 19-93 — (10-01)?. (Ans. 500) 


19-8 X 253,. 4042 l 1 | 
201 x 398 < 1523-5: 1 А19 60. 


E 3. The average of ‘ m , numbers is ‘ x "and the average 
of ‘z’ of those numbers is ‘у’. What is the average of 
the remainder ? 


' The area of the Madras city is 17,280 acres and the 
average. population is 30-3 per acre.. The area of the 
thickly populated divisions is 2804 acres and the corres- 
ponding average population is 135-3 per acre. Find the 
average population per acre for the rest of the city. 


(4) Simplify 


4. А milk- seller pays 5 as. per measure for the milk he 
purchases and adds’ water before selling it. He also 
defrauds by using, while selling, a false ollock measure 
which is 71; short of the true ollock. If he sells at 4 anna an 
ollock and makes 12 per cent. profit, find the proportion of 
water to milk in his mixture. [А measure == 8 ollocks.] 


5. A manufacturer of an article sells it to a merchant at 
a gain of ‘pf’ per cent. on the cost of making. The 
merchant sells it for Rs. ‘7’ ata gain of “g! per cent. 
Whatis the cost of making ? Use your result to find the 
cost of making, when 2 = 10, g = 124, and ғ = 495. 
p your result in any way. | 


“6, “А circular arch over a river rises 4 ft. at its highest 
point above the level of the tops of the vertical piers. If 
the distance between the piers be 28 ft., find, graphically or 
otherwise, the radins of the circle of which the arch forms a 


part. 
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7. ABCD is a quadrilateral field; BC = 20 ydsi, AD = 
24 yds., the diagonal BD = 32 yds., the angles A and C are 
right angles. Draw a figure to Scale di in. to 10 yds, ) and 
determine the area. 

8. How many square inches of metal are required to make 
atray of the shape shown in the 
diagram ? The adjacent sides of the 
base measure 9 in. and 15 in. and 
the corresponding sides of the top 
measure 10 in. and 16 in. and the width ^— Fie. 316. 
of the strip making the sides is 3 in. 


У. In order to find the diameter of a tube of uniform 
bore, some mercury was poured into it and the height of 
the column measured. The weight of the mercury was 
19-72 вш.) the height of the column 20-3 cm. What was 
the diameter of the tube? (A cubic cm. of mercury weighs 
13:6 gm. and 7 = 2 22). 


10. In 1911 the population of the Madras City was 
551,660. Since then the birth rate per annum has been 42 
per thousand and the death rate 39 per thousand: ; and the 
town has attracted people from outside at the rate of 17 
per thousand every year. What will be the population in 
1914 ? 

ll. The following table gives the water level in the 
Red Hills Lake on the fifteenth of every month. 


1911, Month Level 
Month Level October SW E 
Apri .... ... 42:1 November ОБИ 
May... |... 40-5 December ... 44:0 
June s.s n Ug 1912. 
Hb ИН 52 947-9 January ... 44:3 
August SGre February ‚.. 43:4 
September ... 36:6 March .. . 43:0 


Exhibit the сананбаг in level by a Кома Grate 
graph. | | 
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(У.В.)--Ошу xine questions are to be attempted. 

l. In a certain year the United Kingdom imported 
61,325,694 cwt. of wheat valued at £22,934,523 from 
foreign countries and 41,568,705 cwt. of wheat valued at 
416,837,425 from British possessions. Find, to the nearest 
penny, the value per cwt. of imported wheat (1) from 
foreign countries (2) from British possessions. Also find, 
to the nearest integer, what percentage of the total value of 
the wheat is the value of the quantity imported from British 
possessions. 

2. An English sovereign weighs 123-3 grains and 
contains 91:67 per cent. of pure gold. Find the value, to 
the nearest tenth of a penny, of the gold in a sovereign at 
453-17-6 d. for 480 grains. 


3. I want to buy 20 yds. of certain wire which is 0:14 of 
an inch in diameter, but I find it is sold only by the pound. 
Calculate for me the weight of the wire which I want, given 
that iron weighs 470 Ib. a cubic foot. — [Use the formula 
v = 0:785 d? 1; where ‘v’ is the volume in cubic inches of 
а piece of wire 527 inches long and ‘d’ inches in diameter.] 


4. At a show the following kinds of tickets are sold: 
green tickets at 9 pies, white at 3 pies, pink at 6 pies, and 
yellow at one anna. If * g' green, ‘w’ white, * 2" pink and 
*y' yellow tickets were sold on a day, construct a formula 
for ‘ Т’, the total collection in annas for the day. 


Use your formula to find ‘T’ if е = 360, w — 1760, p = 
480, y = 80. Also find ‘g’ when T = 762, w — 920, p = 
440, у — 72. 


5. A steamer goes ‘a’ miles up stream in ‘4’ hours and 
‘c’? miles down stream in 547 hours. The stream flows ‘е’ 
miles an hour and the vessel could go ‘f’ miles an hour in 
still water. Express а and c in terms of Ё, d,e and 5 ' Tf 
а == 16,5 —2 --—18, d = 3 what are e and /. 
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6. .A ladder 12 ft. long leans against a wall making witt 
itan angle of 25?. Draw the ladder in position representing 
a foot by one- fifth. of an inch. Then draw the ladder i in 8 
new position with its lower end 2 ft. farther from the wall 
and find, by measurement, how much lower the top of the 
ladder will then be. : 


7. Таке any straight. lint nur E a point p at a 
distance of 4 сш. from it. Now find another point B which 
is З ст. from А апа 3 сш. from the line. Find also а point 
C 2 cm. from A at which the line AB subtends a rightangle. 

Find by measurement, the distance of C from the first line. 

8.. A hay shed (shown in 
the adjoining figure) consists 
ofa rectangular space 32 ft. 

long, 16 ft. high, and 20 ft. 
wide, surmounted by a cover- 
ing roof whose section is 
semicircular. Calculate how 
8 c many tons of hay càn be 

Eme ц. stored in it, if a ton of hay 
occupies 300 cu. ft. | | 


9. А merchant sells silk of two qualities which cost o 
Rs. 4 and Rs, 3-4-0 per yard respectively. The selling 
price of the latter i is $ that of the former, but the quantity 
Sold is double. Нь? gains 25 per cent. on the Whole: 
Calculate the selling price per yard of each. ir 


10. In a certain factory the. machinery was vain at 
Ез. 32,500. If it depreciates each year at the rate of 8 per 
cent. of the value which it had at the beginning of the year, 
find, to the nearest rupee, what its value would be after 
four years. 


ll. I live i mileffrom my жг Sn station and take 15 
minutes to walk the distance. I am accustomed to meet 
ata certain point some. ‚children; going to school in. the 
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opposite direction... The children take 30 minutes to the 
mile. One. day when Lam .at.my usual time I am, 220 
yds. further on when I meet them. How much later. will 
the children arrive at school that day than on ordinary 
days, provided they keep their ordinary pace ? 

“12. Passengers ой. the railway are allowed a certain 
weight of luggage free and the rest is paid for at 5s. 7d. 
per cwt. Ifa traveller with luggage weighing 256 lbs. had 
to pay 85. 444. for his luggage, find the weight of 
luggage allowed free and draw a graph connecting 
the amount ` OFT luggage aed ned the charges 
paid. 5 


1916, 


NB ES. NINE ‘questions, to be NER 


513, The following 15 a sification of people supported 
by agriculturists and actual workers in agriculture out of 
.1000 for the years. 1910, 1911. Find the increase Or 
decrease per cent. in the figures for 1911 as s compared with 
those of 1910 under each head :— 


амой оч ccr ate 
: зултгагчр » 

TR | СЭЛБЭ ОН | 29800 901 
Non-cultivating land owners.| ; ^34 30 fuu Tq 
Cultivating land owners ' 03: 4610 512 426 484 
Non- МОРЕ tenants. 2 ЭР Г Эх 94 4 i 1 
Cultivating tenants й (E 1092 E 225 167 · 207 Y 151 
Farm labourers .: 267 252! 279 284° 340 345 


2. On. March 1, 1913, a person borrowed from . 
Rs. 1,450 at. 8 per cent. simple interest, and lent the su: 


2 б P 
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the same day to B at 8 per cent. compound interest: if 
‘both the transactions were closed on March 1, 1915, find 
his gain. сш. ГАЛ 3g 

3. Stocks and shares. 

4. .A school grants its games association Rs. 216 a year 
which is distributed among its three branches, Tennis, 
Foot-ball, and Badminton, in the proportion of 14:6 : 1. 
The tennis branch is 14 strong and each member pays а. 
subscription of Rs. 2 per -half-year. If the branch pays 
Rs. 6 a month to the pickers and spends Rs. 32 per annum 
on repairs to the court, find how many balls a month at 
Rs. 12 per dozen the branch can supply itself with so as not 
to work at a loss. 


5. If a book-seller fixes his prices so as to include a 
profit of 30 per cent. on the cost price and offers a reduction 
of 10 per cent. on the published price for cash 
payments, find his gain per cent. If the cost - 
price of 34 copies of a book be Rs. 50, what is 
his average gain per copy when all are sold for 
cash ? 


6. Find the volume of a gate pilar, con- 
sisting of a cylindrical column 6 feet high and 
l foot in diameter, placed on a cube of 2 feet |. 
edge and surmounted by a square slab 1 foot 
thick and 2 feet side with a sphere of 6 inches 
Fic. 318. radius placed on the top of it (Fig. 318). 


7. A cast iron cylindrical weight is 18 
inches in diameter and has a slot 2 inches 
wide and 10 inches long as in figure 319. 
Find, correct to two places of decimals, its 
thickness in inches when. its weight is 
100 165. (1 cub. in. of cast iron weighs 
Fie. 319. 0:26 Ibs.) 


8. The following table gives the power (P Ibs.).to be 


$ 
1 
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applied in order to move the weight (W 158.) for a certain 
machine. | 7 


W. ` | 50 100 200 | 300 400 500 


Р. 106 122 152 184 216 246 


Draw a graph showing the relation between P and W, 

and find, to the nearest integer, the value of P when W = 
350, and of W when P — 158. 
9. If a person buys ‘ °’ dozen mangoes at ‘a’ as. per 
dozen and ‘g’ dozen mangoes at ‘6’ as. per dozen, and 
Sells 2 of the whole lot at ‘d’ as. per dozen and the rest at 
ja. рег dozen, find the profit. If the profit is 
Rs. 4-6-0 when 2 = 12, g = 5; r = 13, a= 20, ё = 12, c = 
10, find ‘d’. 

10: Solve:—2x + Зу — 12. 

5x — y = 4. 

Compare your answers with results obtained graphically. 

11. Construct a quadrilateral ABCD having AB — AD 
= 4cm., АС — 8 ст, and CB = CD = 6 cm. Measure 
BD and the angles B and D. 

— 12. Draw an equilateral triangle and a regular hexagon 
80 as to lie between the same parallels and compare the 
areas of the two figures. 


1917. 


1. (а) The Н.С.Е. of three numbers is 7 and their 
L.C.M. is 12012. Two of the numbers are 364 and 84. 
Find the least value of the third number. 

(6) You are given that 461010 — 77 X 59871. Show 
how you can write down (correct to 5 places of decimals) | 
the quotient when 0:046101 is divided by. (14 Х -055 х 
001) without actually going through the ordinary process 
of division. "ro nd 4 


* 18) | 
руу 757 
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‚2. Dhe following statement gives the figures under 
E head of cone charges, both estimated and actual, 
tus 1913-14: jet Se л з : Kor ithe BERND. 


Items i E Estimated’ Actually. 

RS. А P RS A P 
Printing ^ . i ..| 15,650 0 0| 10,595 6 0 
Stationery MI CREE rus 57612,5590 0 6,610 2- œ 
Travelling Керер 23 24.2 | 10,630 sh 0217 12939. 75233 
Postal and other Charges xv „| 06,020: 20 0 7,4833 9 7 
Examination charges : ‘~ ... wee 3,450 0 0 3,362Ю 1 
Contribution to the, library: `- oc: 9,990010: Oar? Б ЫБ) 0 48 
Cost of University Lectures eve Lo 19:500 00. 0 7 236494. 8:00 

Tied "Total авс ШОО Л, : 


Fill in the row of totals and find by what. percentage 
(correct to one decimal place) the total of actuals had fallen 
short of the total of estimated charges. 

3. Two partners invest Rs. 2,700 and Rs. 1,500 respecti- 
vely in their business and arrange that 40 per cent. of the 
profits shoüld be divided equally between them and the 
remaining profits treated as interest on the capital. If one 
partner’s share of the profits is Rs. 90 more than the 
other's share, find.what was the "Wine amount of a 
profits. 

4. A man buys a field for Rs. 3, 750 afi los it at a rent. 
of Rs. 150 payable at the end of each year. "The rent is 
invested at 5 per cent. compound interest per annum. АС 
the close.of three years he sells the field for Rs. 4,000 and 
draws: out the. accumulated rents and interest. Find the: 

total he will Һауе' апа the annual percentage |o 
interest) he makes by the whole transaction. | 
. 5. A railway track.starts from station A’ SEU S анди 
of 1 in 200, i.e. a vertical rise of 1 yd. in 200 yds measured 
along the track. < The: gradient remains: the same. for 
1 mile and is followed by rising gradients of 1.10 150 for 


P 
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$:mile, t'in 120 for + mile, level^for 1 mile and falling 
gradients of 1 in 110 for’ 4: miles and 245330 for .2 mile; 
when station. B is reached: ‘If station A is.179 ft; above 
sea-level, find, to the nearest foot, the elevation of station Bi 
-U6. ‘The‘average heights ofla mari апа. a woman and 
their К Она. теш are" Ern in the following 
Bue: = 35. ji 2 3) ЦОНХ 12217772 


} 


ч шм "Чу? 572” 05484: 578” 879” | 10” 6'0” 
М 222 Jen, i "d 
А. цэл, ү эч 465: TEE д , | ; 
Average weight of a @ sc DS БЕЙ 
оте nac | wes) | 126 |.139 |:345 155. 162 | 169 | 178 
ES o0 : onu Ju ° 


126 139 | 152 | 156. 


Average weight of а ^j yd 
woman in pounds. | I 


4 


Draw graphs in one and the. same ES showing the 
relation: between: the average height and weight for each 
sex. Find from your graph the difference’ between thé 
average "heights of a man and woman who each weigh 10 
stone, and the difference in weight if they are 576” ‘in 
height. 

7. А cylindrical oil-tank is 12 ft. in diameter and has 
ends which are hemispheres of the. same--diameter.-- Its 
total length is 40 ft... If it is lying-in a horizontal position, 
how.many gallons o£. oilswill be. required to RII 32 to a 
depth of 6.ft.? (1 gallon is equivalent to 2771 cub. i 
neady). < as а | 

8. A child is instructed. as. follows : .' Think of a 
number,.double it, add 11 to the result, multiply the sum 
by. 3, subtract 12, divide the remainder 48 J,.give me ће 
answer.' F - 

Finda simple ae by um. the number. thought ob ‘can 
be readily deduced from the answer given by tlie child. 

9. A and B engage in a play : when A had lost Rs. 20 
he had only one-third of the money which B had; but by 


* 
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continuing the play he not! only won back his Rs. 20, but 
also Rs. 50 more with it; and: then found he possessed as 
much again as B. With what sum. did ке расии 
begin ? 

Reduce the а! m the б lon to dnx О 
equations in two unknowns and solve the problem. dw. 

10. A is the centre of a circle 5 cm? radius, and B is the 
centre of a circle 2 ст. radius. CD is a direct common 
tangent to the two circles, and touches them at C and D 
respectively. If CD is 4 cm. long, find the distance 
between the centres. Draw à neat figure to scale. 

Il. Divide a straight line AB, 6:4 cm. long, intera 
at X and externally at Y, in the ratio of 3:5. Verify the 
result of your construction by measuring the lengths of 
the segments. 

Also show that they verify гай aL. 

2/ AB — = 1/AX + АУ. 

iz Show by a carefully drawn diagram how you will 
verify by paper cutting the truth of the proposition that the 
square on the hypotenuse is equal to the sum of the squares 
on the other two sides of a right- angled triangle. 


1918. 
Form Strength ^" Amount 1. The fee income from 
| the secondary department of 
.a school in a certain month 


is . . 11:32:42 

VI 79 аа o о 5 given in the adjoining 
Lx. table. 

d 80 403 4 9 © Find (a) the average fee 

IV 78 383 8 0 paid by each boy in the whole 
| RIA 56 ws department апа : | 
———À—— — (^) the percentage of the 

i 74 191-38 0 I form collections to the 

I 125 326 8 0 


(SSS SS 


whole income. 
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.2. А merchant bought at Narasapur 40 candies of paddy 
at Rs. 38 a candy and sent the same to Tanjore, paying 
Rs. 10 towards boat-hire as-far as Nidadavole and 17 times 

_ as much for railway charges from there to Tanjore. His 
agent sold the whole quantity at Tanjore at Rs. 2-4-0 a 
kalam. Find the amount of gain or loss to the Narasapur 
merchant, if he paid a commission of 5 per cent. on the sale 
proceeds. 3 | 

[1 kalam = 24 Madras measures. A candy = 800 seers : 
each 3 of a Madras measure.] 


3. 'The following is a rough extract үт a railway 
guide :— 


Trains from Madura 


EN ae eee mete p EM 2111-3312 027213! ГЕ О De iE 


Distance from : Boat mail to 
Madras in miles | Stations Ceylon 
348 | Madura dep. | | 11.45 
(000 OSSA ФБ И Se ere ou ЖА О А орт) с 
448 | Rameswaram arr... | 16.30 


SSS 


Trains to Madura 


Distance from | | Boat Mail 


1 м | Rameswaram 
Madras | Stations from 
in miles | Ceylon Бертге 
448 | Rameswaram dep. | 9.45 | 12.30 
348 | Madura arr. | 14.30 : | 19.30 


^C SSH the motions. of the three trains graphically. 
From the graph find when they are 40 miles from Madura 
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and when and at what distance from: — the Boat Mail 
from Madura meets ithe othen:two trains. PE. 218 

ANote.—'Time is aped: for: 24. hrs. fror à midnight to 
midnight РА SUM set роста ш Ef 

‚ 4,.- On each page ots an: ө dp Байдаг: lues: аге: 8717 in. 
арын and 6. іп. breadthwise: «The map of the Indian: 
Empire is drawn’ to a scale of 300; miles.to an -inch and 
occupies $ of the space within the border Hnes: Find the 
атеа of tlie: Einpire-in sq. milego? п гота 27 cma 

On another page of the sanie atlás with PIN border 
lines, there is the map of the Madras Presidency, -whose 
area is 153,000 square miles, excluding the native states 
occupying 11 -of the space enclosed by the border lines. 
Find the scale to which this map is drawn. 

5. In the Post Office, War Loan Certificates were issued 
on the following terms: —For a payment of Rs. 7-12-0 a 
certificate was issued which entitled the holder’ to get 
Rs. 8-1-0, Rs. 8-14-0 and. Rs. 10, at the end of one; three 
and five years respectively. . What rate per annum simple 
interest does. it come to. in each of the three cases ? 

Given also that the. certificate holder is entitled to 
receive Rs. 8-7-0 and Rs. 9-6-0 at the end of two, and 
four years respectively, show w how the money 
grows during the five years. түз, wee mina ш 

6. A cylindrical granary with а conical top is 14 ft. in 
diameter on the inside. The wall is 11 ft. high, and the 
total height of the top is 14 ft. It was full of grain. Half 
of it was. sold at Rs. 5- 12- О a bag: and ee other half at 
Rs. 5-4-0 a bag. "Find the amount realized, given that a 
bag of grain measures 8: 25 cub. ft. 

7. Describe a regular loctagór on a Straight line 2 cm. 
long and find its area by any method. с : 

8. At a Public Examinatioii in {һе Madras CLONE x 
candidates who had taken optional me scored in 
elementary’ mathematics an average ОЁ “m ‘marks апа the 
remaining бу” ‘candidates for the éxamination $cored-àn 
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average of £n? НА: ай was thé iino шаах 
in the subject. . гон ог эн enitumase 

Илж=®=2, 500, y — 6,428, NDS. a 2. 30, iudi ‘the 
Presidency average? 

9.. A village. postman. attached to, the Post Office at P has 
to go to 5 villages, A, B, 5s D, and. E and return to Р, кд 15 
5 miles due north DEES В, C and D аге оп the eastern side 
of the road, from. P to A: B is'8 miles from P and 6 miles 
from A; C and D are 5 and 6 miles respectively from P on 
straight road PCD which is at right angles to PB. Eis 
3 miles from P, its position being to the west of the road 
PA and the roads PE and AE being at right angles to each 

other.. Draw..a diagram (scale, 1 cm. = 1 mile) and 
indicate the shortest route for the BREE Ore. What is the 
length of his circnit.2. > 

10.. (1) Construct a quadrilateral ABCD, given that AB 
3 005, DÀ 5,4 cm. A— 1202,10. 207, And AB -is 
parallel to CD: Measure BC, ori wa 

. (2) The middle points of the sides of à E sus: ты a 
are joined so as to form a new triangle. What fraction is 
this of the given triangle ?; Explain ;from.a figure how 
your answer can be shown to be; true: лшн by 
fupenposion: | "re i irf 

* 411... The distance from. Manat: tö or ARA bý railway 
is 358 miles, part of which is ordinary railway апа the other 
part mountain, railway. .. Тһе «second; class: fare over the 
former is 9 ps. per mile and over, the latter la. 9. ps. per 
mile. If the total be Rs, 18-10-6, find е. E of the 
mounhtain:railwáy.: з. СОНИ 538 

12. А reservoir which Bae ef watet toa н ний! two 
inlets whose diameters. are 30.in. and 16 in; respectively, 
through which water pours in ‘throughout;day and night. 
Water is to be taken into the town through: six pipes, all of 
uniform diameter. But:they will remain.open only from 
5 a.m. to 9 pim daily. {What should : be: the. diameter of 
each: ofthe latter, if the quantity :conveyed .to. the town 
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every day is to be equal to the daily supply into the 
reservoir, assuming that the rate of flow is the same through 
all the 8 pipes? . de 

1919, 

l. In form I of a certain school there are four divisions. 
———————— The adjoining table gives 
| Strength 2 the strength and the total 
————— 4 marks gained by the stu- 
A | i | 1372 dents of each division in a 

- certain subject. 


Division 


1 Find, correct to one 
B 35 1339 З 
| decimal place, the average 
! | marks for the whole form, 
v | M | 8989: «на ascertain which divi- 
| . —T  - sion gets the highest aver- 
D. | 37 | 1257 аре and which the lowest. 


————— ———À ОИУ merchant eared 
his goods by selling them at reduced prices. He sold 
certain goods whose catalogued sale price was Rs. 760 at a 
reduction of 15 per cent., another set of goods whose sale 
price was Rs. 880 at a reduction of 124 per cent., and the 
remaining goods whose sale price was Rs. 480 at a reduction 
of 25 per cent. He however gained in all 11 per cent. on 
his original cost price. Find the original cost price, and 
also what percentage he would have gained had he not 
made any reduction in the catalogued sale prices. 

З. ABCD is a quadrilateral field in which AB — 198 yds., 
BC = 264 yds. and AC —330 yds. D is equidistant from A- 
and С and at a distance of 214-5 yds. from the diagonal AC. 
(1) Draw a plan of the field {о а scale of 1 in. — 33. yds. 
(2) Find the area of the field in acres. | 

4. The distance from P to Q along a road is 65 miles. 
А person A starts from P at 7 a.m. and travels to Q on his 
bicycle at the rate of 10 miles an hour, taking rest for 
10 minutes at the end of every hour of cycling. B starts 
from P at 8.45 a.m. and goes on to О in his motor car at a 


| 


. S.L.C. QUESTION PAPERS. | 379 


uniform rate of 15 miles an hour. Represent their journeys 


graphically. Find from the graph : 

(1) when each of them will reach Q, (2) when and 
where B will overtake A and (3) by what distance they wit 
be apart at 9.45 a.m. 

5. A person borrows Rs. 1,800 at 8 per cent. per annum 
simple interest and forthwith lendsit as follows :—(1) 
Rs. 800 to A at 108 per cent. per annum simple interest; 
(2) Rs. 600 to B at 10 per cent. per annum compound 


interest; and (3) the remaining sum to C at 124 per cent. per 


annum compound interest during the first year and 12 per 
cent. compound interest per annum during the second year. 
At the end of two years, he collects the amount due to him 
from A, B and C and pays his dues to his creditor. How 
much does he gain ? 

6. (1) Show.by geometrical construction how a length 
which is V3 times a given length may be found. 

(2) Describe a regular hexagon on a straight. line 
1:5 in. long and find its area. 

7. A stone road roller should be 4 ft. long, and should 
weigh 4 tons 8 cwt. What should be its diameter given 
that the weight of the stone is 441 lbs. per cubic foot ? 

8. There are some beggars consisting of men and boys. 
If the former were given 5 as. 6 ps. each and the latter Зав. 
6 ps. each, a sum of Rs. 12-10-0 will be required. If each 
man is given 6 ps. less and each boy 6 ps. more the total 
sum required is 2 as. less. Reduce the above conditions 


. to equations and find the number of men and of boys. 


Represent the equations graphically and verify the result 
from the graphs. 

9. A garden is 240 yds. long and 180 yds. broad. A 
moat 5 yards wide and 2 yards deep is dug close to it on 
the outside all round, and the earth dug out spread evenly 
over the garden. 

(1) Find in inches, correct to one decimal place, the 
height by which the level of the garden will be raised thereby. 
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. (2) А certain contractor undertook to finish the:work 
in 30 days and employed 36 men. At the end -of 10 days, 
only 1 ft. 6 in. of the depth ofthe moat. hadbeen dug all 
round. How many additional men should he employ froti 
the eleventh day to finish the work in the. stipulated time: ? 

10. A ceftain boy took. a circular ‘piece of card-board 
having a radius of 17:5 in. and made an angle ‘of 144° at the 
centre. He then cut out and removed from it the sectór 
piece containing the angle 144°, and made the bounding radii 
of the remaining piece coincide. What shape did he get. ? 
Calculate its height? ` 

ll. A merchant buys аң: of. coffee: асаад аї 
Rs. а per viss and z maunds at Rs:.é per viss and mixes 
them. . He seils the mixture at a uniform price and. gains 
« per cent. on his outlay. Find the бешар pe. of each 
viss of the mixture: | 

ЇЇ m — 8,5 == 10, a = 14, ве == 124, find: ‘ae 
selling price of the mixture per viss. | 

12. In a certain meadow there is a hut е Eronia. 
plan`is a square ёасһ side of which 1828: ft.. А cow is 
tethered to a’ post at one of its corners буса TO 35 Но long. 
Find me area ear те cow has oy ёш Es d. 


хэ - a 424 е, 


; Re-Bxamination, 1919. 


T -Thé stréngth of Form VI ii à certain school i is 105: 
‘The form average in Elementary Science was. exactly 39 in 
a certain year. "The boys scored marks thüs in the sub- 
ject:—15 boys: 54 marks each ; 22 boys 45 marks'each; 
28 boys 38 marks each; 25 boys 33 marks each ; and 13 
boys 24 each.- Of the: remaining 2 boys A and B, А Scored 
20 marks more than B. ROC xui marks Nice each of them 
get?- Alsó.find their rahk.- IBS QEON i gg 

2. WA grocer wants to mix - 80 Ibs. of tea’ bd 15 asia 
ib. with'some tea.worth ‘Re. 1-4-0.a: /15:,; so that. by. selling 
thetiixture he -may'gain 20: ‚рег cent; on his’ ‘outlay. Но 
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many pounds. of the superior ut should Ше take. to form 
E mixture ? Nets 

3; >In’ a 100 vanes race A sate B by 20 A. and C by 8, 
E. - If B and C’run over the same course of 100 yds., find. 
» who wii win and by hów many yards to the nearest integer. 
Verifiy the result graphically. 

-4. An- open rectangular box is to be made out of a 
rectangular piece of card.board 21 in. long and 10:5 in. 
broad, by cutting out four equal squares at the corners of 
the rectangle and folding up the four rectangles that result 
so as to form the vertical sides and the ends of the box. 
If the ends of the box are squares, find the cubical: contents. 
of the box. | 

"Draw. арап of the MS board to a scale of 1 cm. to. 
lin.,asit will look after the square corners are removed. 
and before the rectangles are folded up. 

Find the maximum number of such card-board boxes that. 
can be packed in a cubical box whose edge on the inner side 
is2 ft. 4іп. The thickness of the card-board to be neglected. 
throughout. : | | | 

5. According to the catalogue of a London firm the cost 
of the books that are to be bought for a High School in 
Madras is £60, of which 25 per cent. is marked net. In the 
case of the books so marked the packing is free. For the 
remaining books à discount of 20 per cent. is allowed, but 
£1-4-0 is charged for packing. The freight to Madras for 
the whole consignment is £2-16-0. A Madras book-seller 
undertakes to supply the books. marked net at Re. 1 a 
shilling and the rest at 14 as. a shilling. Which is more 
profitable, to get the books from London or to buy them in 
Madras, and by how many rupees. [Current market rate 
IET —Rs::19:] ; 

:6. Меп, women, and children are employed in a factory 
in the:proportion.of 1:2: 3, and the wages of a, man, a 
woman, and a child are as 6:3: 2. When the number of 
men employed is 50, the total weekly wages of all the 
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. hands amount to Z225. Find the weekly wages paid to a 
man, a woman and a child respectively. | Йй 
7. Deseribe a quadrilateral ABCD with the following 
4аба:--АВ--85 ermi, BC -—75 e, Am 6 cm., ЄЮ; 
== 5cm. and angle D = 90°. Find its area correct to two 
. decimal places. | j 
If it represents a field drawn to a scale of 1 cm. — 30 yds., 
find the area of the field in square yards correct to one 
decimal place. | 3 
5. А person borrows a certain sum of money at 134. 
per cent. per annum simple interest, promising to repay 
the amount at the end of 4 years and 6 months. But the 
loan had to be extended for a period of 1 year and 6months 
more. Thereupon the creditor demanded not only that the: 
interests that had accumulated till then should be added 
to the principal but also the rates should be raised to 16 
per cent. per annum for the period extended. On account 
of this the person had to pay Rs. 107-5-4 more than he 
would have paid had the sum continued at the simple 
interest for the whole period at the original rate. Find . 
the sum borrowed. 
9. The following table gives the population, in thousands, . 
of two towns A and B at the beginning of each of thé 
year specified :— 


ofe Гэв Гэв гав Ган гавж | 


Year | 1835 | 1845 | 1855 | 1865 | 1875 | 1880 | 1890 
| | 

А | 244 | 26 | 29:5 | 34 | 40 43 50 

B 34 36 394 | 411 | 43 448 | 467 


Draw graphs on the same diagrams to represent the 
above and estimate therefrom the population .of each of 
the towns at the beginning of 1870. In which year the 
population was approximately the same in’ both towns, and 
what was it? . 4 
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10. An Indian merchant arranged to buy tweed in France 
at 4-4 francs per metre. The cost of getting the same to 
India averages 0-1927 francs per metre. If he sells at Rs. 3 
per yard, find his gain or loss per cent. [Re. 1 — 1:68 
francs; 1 metre = 1:0935 yards.] 

ll. The length of a park is to its breadth as 4 : 3, and its 
area is 77 acres, 882 square yards. Find the length of its 
diagonal in yards. 

12. To walk one mile A takes ‘m’ minutes and B “»” 
minutes. (1) What distance does A walk more than B in 
one hour? (2) Find in terms of ‘m’ and “ж? what time A 
takes to walk 3 miles more than B. (3) Express to the 
nearest minute in what time A walks 3 miles more than B, 
when zz — 16 and z — 21. 


1920. 

l. 'The sea-borne trade of the Madras Presidency for 
the year 1918-19 shows that the value of foreign imports 
inder * Tobacco, raw and manufactured,’ was Rx. 188,652 
or 1918-19, Rx. 113,000 for 1917-18, the average of the 
receding 4 years up to 1916—17 inclusive being Rx. 49,394. 
Find (1) the increase per cent. in the value of imports in 
[918—19 over that in 1917-18, and (2) by how many rupees 
he value of. imports in 1918-19 was in excess of the 
erage value of the preceding 5.years up to 1917-18 
nclusive. [1 Rx. — 10 rupees.] 

2. The cross-section of the canal running across the 
xodavari at the Gunnavaram Aqueduct is a trapezium (a 
juadrilateral with two of its sides parallel) 24 ft. at the 
op and 19 ft. at the bottom, the depth being 6 ft. If the 
lopes are of equal inclination, draw the cross-section to a 
cale of 1 ст. = 2 ft. Measure the anglé at which the 
ides are inclined to the bottom of the canal. 

Given that the length of the aqueduct is 810 yds., find 
1 cub. yds. the maximum quantity of water that can be 
ontained in the whole length of the aqueduct and also in 


€: he 
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how many minutes a boat 15 yds. long and going Кар th 
canal at. 33 imile$: an;hour will pass the aqueduct. : E 

3. ‘Polfind the height of a certain tower a surveyor fixe 
a pole vertically, аба distance. of 80 yds.:from it, the. heigh 
of the pole above the ground being 15 ft. On going. 5 yds 
from the pole;ahd away from the tower; he sees. the 'top 
of the pole and of the tower in the same straight line wit 
his eye. Find the height of the tower, given that th 


height of his eye is:5 ft. from the ground. 


.4. Га the catalogue.of a certain merchant the selling 
prices are given аё shown in. xx | is 


RSI ды инак чс Tie база таасы ы: АЕ 


the accompanying . table. B o Price рег. 
He usually allows а discount. fx M enn Sas 
of 5 per cent. on silks and LIIS QN йг B 
10 per cent. on checks. шин 
Owing to the war conditions Таѕѕиге silk 1l 


) EVEN Nagur silk 
he has- raisedíhis prices on T urba silk: 


all his goods by 20 per cent. Calicut check | - 
UN Holland check suec, 0 12 

but allows still the same : Эр | 
rate of -discounts оп. the : 
increased pricés. А customer buys 6 vus of Гучин Silk, 
7 yds. of Nagur silk, 8 yds. of Turban silk, 14 yds. of 
Calicut check запа 16 yds. of Holland check. What sum 
has he to pay:the merchant ? 

5. A person bought two horses for different! prices. By 
selling the first at a profit of 10 per cent. and the second 


он ri о > 
сл 
Є73 ema 


а{ а profit of 15 per cent. he gained 13 per cent. of the total 
cost price. -; Had he sold the first at a profit of 15 per cent. 


and the*second at-a profit of 10 per cent. he would have 
got Rs. 6 less on. the whole. Find the cost price of e 
of the horses? ag d et 

16. A road runs. iroi P io 8 passing thr ough О and Re 
PO is 103 miles and QR 7 miles. А starts from P at 6 a.m. 


and walks 0:5 at. a certain uniform rate, halting at O for 


half an hour.and аё R for one hour. B starts from P at 
“a.m. on his; .eycle, his. rate of cycling being 7 miles an 
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hour. ‚Не passes A at 7.45 a.m. and goes on ‘to R where 
he stops for one hour. .He returns to О where business 
detains him for ап hour and a half. He then goes pv 
to S, which he reaches at 4 p.m. 
Represent the; above graphically um ал ёо. ihe 
graph. TN. 
(а) {һе pec from P to S. 
- (6) A's. rate of walking. 
(c) the time when A reaches S. 

| (d) when and where А and B are онай for the 
third time. TR 

.4.. Describe an фей: ша ве АВС, given that 
AB = 3:2, in.; BC = 2:6 in. and angle A — 50°.: Measure 
AC and the ай. C. Find the area of the triangle by any 
method. | 

Tf. it represents a feld. ou to а ЮР? А ОЁ 1 in. ==: 1 

furlong, find, the area of the field in acres.: | 

..8.. When performing a.certain experiment in Science 
the temperature at the end of 10, 20, 30, 40, 50 and 60 
seconds was found to be 15°, 30°, 43°, 56°, 58° and 45° 
respectively, it being. observed. хэ that 609. was the 
maximum reached. Draw a smooth curve, showing the 
changes in the temperature and find from it the temperature 
at the end of 25 seconds, and also the time when the 
temperature was 50°, | | 


if i i 


ub 
9. Ht m' men can 40: mm - of a piece of work i in p days find 


an expression: tc the number of men чынын to do the 
work in g days. a 
Find the number B. M^ xm 15, n= 4; МЛ — 124 and 
q == 205: | $ | | | 

10... When a зм weight ‘was cast: it 1. found to 
E oh 1:85 lbs. more than was intended. Thereupon a 
cube, with an edge: of 1:5 in., was scooped jout from the 
bottom of it. , Bit: thereby the weight was diminished only 
by 1:08 .Ibs.::-It is proposed" to::diminish out the rest by 

25 
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scooping out a cone with a bottom circumference of 54”. 
What should be the depth of the cone ? 

ll. One litre of water weighs 1 kilogramme (kg.), and 
one litre of pure milk 1:032 kg. A person bought 12 litres 
of milk and found it weighed only 12:288 kg. Find in 
cu. cm. the quantity of water in the milk. (1 litre = 1 cubic 
decimetre.) 

12. A war savings bank certificate costs 155. б4., and is 
worth at the end of the fifth year 4,1. After that period 
one penny is added to it every month and at the end of the 
tenth year from the commencement a bonus of 1s. is added 
to the total value of the certificate. What rate of simple 
interest per annum does this work out for the whole period 
of 10 years ? | 

Forty-eight Englishmen employed in India saved 
each a sum of Rs. 2-8-4 daily from March 1 to September 2, 
both inclusive ; and with the total sum thus saved arranged 
to buy war savings certificates in England. How many 
certificates did they buy in all ; what total sum would they 
get in England by converting the certificates into cash at 
the end of 10 years after their purchase ? [Re. 1 = 15. 44.| 


1921. 


l. A metre is a ten-millionth part of the arc of: a 
meridian of the Earth from the Equator to the Pole. The 
Earth's semi-circumference measured along a meridian is 
10,800 nautical miles. Find the number of feet in a nautical 
mile, if 1 metre — 39,370 inches. | 

A 2. How far is the following statement 
correct? Three measurements are necessary 
and sufficient to prepare an exact copy of a 
given triangle. i 
Measure the sides, correct to the nearest 
8 5 € tenth of an inch, and the angles, correct to the 
Fic. 320, nearest degree, of the given triangle ABC. 
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Construct a triangle POR of the same shape as ABC but 
of perimeter 9-6 inches. | | 
"3. AB is a diameter of a circle, whose centre is C. The 
circle is folded so that the points A, B are brought together 
at the centre C, thus causing two creases. Show that the 
points A, B and the four ends of the two creases are the 
corners of a regular hexagon. | ДА, 

Calculate the area of the hexagon to the nearest hundredth 
of a square inch, if the radius of the circle is exactly 2:4 
inches, 

Check by drawing an accurate figure. 

4. Here is an extract froma statement of Educational 
Progress in the Madras Presidency for three years. 


— 1914-15 1915-16 1916-17 
"Total population -| 41,404,405 | No change No change 
“Total scholars in all 
institutions 1,542,955 1,615,159 1,661,012 


ТЭЛЭЛТ “үз MM E d REM QE ЫЫЫ: 
: domm MÀ P 


Grand total of expendi- 
ture in thousands of 
rupees | M 19,353 20,652 21,688 


——-—— 


Find from this statement :— 

(1) The ratio of the number of scholars to the total 
population for 1915-16 expressed as a percentage. 

(2) The increase per cent. in the number of scholars in 
1916-17 over that of 1914-15. 

(3) The increase in the average expenditure per scholar for 
1916-17 over that for 1914-15. Answer to the nearest anna. 

3. When sovereigns were seling at Rs. 18-12-0, a 
gentleman purchased a watch-chain made of 12 sovereigns 
(including a wastage of 61 per cent.) "The making charges 
were 14 as. per sovereign. A few days later he had to sel] 
it when the price of the sovereign fell to Rs. 16-4-0... "The 
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purchaser would take.the chain at its net weight only. and 
pay only 75 per cent. of the making charges per sovereign 
on the net weight of the chain. . What. did the gentleman 
1086 by the transaction ? . T 

6. A High School Co- De cuve соо was a ОА ву 
a Bombay firm with.mathematical books at a.discount of 
334 per cent. and History books at a discount of 40 per cent: 
off the published prices. Subsequently it was found that 
the society would have paid 24 per cent. of the published 
prices less, if ail the books had been purchased from.a 
Madras book-seller, who offered a uniform discount of 374 
per cent. .What percentage of the purchases, calculated at 
the published prices, was of mathematical books ? | 

a The Secretary of a Chit Pund was authorized to buy 
a cash box. Every year of use was supposed to decrease | 
the value of the box by 124 per cent. of what it was worth 
at the beginning of that year. . At the end of two years, the 
Fund was dissolved, and the box was sold by auction for 
half its original value. By how much per cent. was this. 
less than its value, as calculated at the above rate of 
depreciation ? 

8. At the time of the German reverse (1914) a body of 
Germans began their retreat at the rate of 24 kilometres a 
day, from a place 36 kilometres distant from the Allies' 
Battle Front. The Allies began their pursuit.a day later at 
the rate of 32 kilometres a day. After three days' marching 
they were delayed in their pursuit for a day to construct a 
bridge across à river; they then continued their march for 


` three days more and were again delayed for half a day to 


repait.another bridge blown up by the enemy. After how 
many days from the beginning of the retreat were the. 
Germans ‘overtaken? . | fe hel E 
. Draw. a graph to: illustrate the movements of the armies: 
Find from the graph du MP IA, 13 | gini 
(1) how far the armies were apart seven days after the 
beginning of the retreat. : E КЕКЕ 
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_ (2) the time when the armies were 32 kilometres from 
опе another. | 

9. A circus tent is in the form of a cylinder surmounted 
byacone. The cylindrical portion of the tent is of diameter 
96 feet, the height of the top of the tent is 36 feet from the 
ground, and the height of the cylindrical part 16 feet. Find 
the total area of the canvas required for the tent. Answer 
to the nearest square foot. [m = 3:1416.] 

10. The alloy of which the rupee is made consists of 
silver and copper melted together in the ratio of»: 1. 
The alloy is worth a rupees per lb. and pure silver s rupees 
per lb. Express the value of copper per Ib. in terms of a, 
sandy. What does copper cost per 1b., if а = 363, s = 40, 
nnd » — 11? 

ll. For an entertainment to be given to the principal 
of a college on the eve of his transfer, the student of the 
B.A. classes agreed to raise among them a certain sum, 
levying a uniform rate of subscription. The Intermediate 
students joining them subsequently, the subscription per 
student was reduced in the ratio 7 : 4 although the estimated 
expenses were increased by 50 per cent. Compare the 
strengths of the B. A. and the Intermediate classes. 

From your result find the strength of the college, given 
that the number of students in the Intermediate classes 
was 182. 

12. The following table gives a series of soundings 
(measures of depth) taken across a river 42 yards broad 
at a ford :— 


| | | | 
Distance in yards 
from a bank o| s| epo mne o [23|2|30] 325 зе 


M MEA ee | 0 |28 ач |50 уг во v2 ve sa |a vo [es [31] 0 
| | 


_ Draw a diagram to represent a section of the river at the 
‘ford. From it find 


(1) the probable depth in the middle of the stream. 
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(2) how far a man, who will be safe up to a depth of 
5 ft. 2 inches, can venture into the river from either bank 
Miis uer { 


t 


1922. 


l. Here is an extract from Indian Railway Statistics зан 
Year Miles of State Gross earnings · 
Railways ; in rupees. 
Peo Ae ү} 21,131 | 36,00,82,035 
1912. 25,125 | 61,65,07,005 


Calculate (1) the earning capacity of the Railways. per 
mile in the two cases, correct to the nearest rupee, (2) the 
percentage of increase in that capacity for the period 
1903-12, correct to the first decimal place. 

2. Two persons standing at P and О, 300 yards ew. 
on a straight sea- shore, wish to find the distance of a boat 
B from the shore. They observe the angles ВРО and 
BOP to be 50° and 70° respectively. Obtain the distance 
of the boat from the shore. l 

3. Assuming that 15 centimetres — 5- 2 inches, draw a 
graph to convert inches into centimetres and 2266 versa. 
From the graph, get (1) the number of inches (to the 
nearest tenth) in (i) 4 cm., (ii) 10 cm. ; and (2) the number 
of centimetres (to the nearest mm.) in (iii) 2:8 inches and 
(1v) 45 inches. 

4. The following is one of the rules of a Sangean 
Sabha: Each member shall pay Rs. 1-4-0 every time he 
attends a performance, or pay an advance annual subscrip- 
tion of Rs. 15 and also 10 annas at each performance— 
performances being weekly. 

A member X elects the first method of payment and 
another member Y the second method. Both attend the 
performances regularly. After how many performances 
does Y gain an advantage over X? Verify the solution 
of the question by drawing two graphs (in the same figure) 
to show the amounts paid by X and Y. | 
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--5. In connection with a street improvement scheme, 
a Municipal Corporation purchased the whole block of 
houses on one side of the street and the ground (708 ft. by 
108 ft.) on which they stood. The houses alone cost 
Rs. 254,000 and the land cost Rs.45 per Kuli (— 144 
square feet). The houses were pulled down and the 
materials auctioned away for Rs. 95,000. "The street (708 
feet long) was then widened by 12 ft. and the remaining 
land was sold at Rs. 185 per Kuli. Find the net cost of 
the improvement scheme. 


6. From a rectangular sheet of brass 32 inches long 
and 20 inches broad, a circular piece of diameter 20 inches 
is cut out, and the remaining part is melted and beaten 
into a rectangular piece of the same shape as the original 
sheet and of the same thickness. Find its length and 
breadth to the nearest inch (m = 3:1416). 


7. Pure gold is said to be 24 carats fine. Mint gold 
contains 22 parts of pure gold to every 2 parts of alloy 
and is hence said to be 22 carats fine. The gold nibs of 
Waterman Fountain pens are 14 carats fine. To make 
such nibs 89 ounces of pure gold and 48 ounces of mint 
gold are melted together with a certain quantity of alloy. 
Find this quantity of alloy. 


8. Ata grand clearance sale a firm say that they have 
reduced their catalogue prices 20 per cent. and also allow 
their customers 5 per cent. off their bills for immediate 
cash payment. If their profits even after such reductions 
on cash sales come to 14 per cent., find with what 
rate of profit in view were the original catalogue prices 
fixed ? 

9. Ipurchased a bungalow two years back for Rs. 50,000, 
and spent 10 per cent. of this sum to effect certain altera- 
tions and repairs. Тһе bungalow has remained unoccupied 
till now and during this interval I reckon 5 per cent. per 
annum compound interest on my outlay. If I want to 
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realize a profit of 20:per cent. on the total amount, at what 
price should I sell the bungalow: now? $ ' 

“10. The owner of a lead mine collected 216-15 tons of 
stuff from which lead was’ to be extracted. It contained 
X per cent. of lead. After washing, in which process no 
lead was lost, the stuff was found to contain Y per cent, 


of lead. how that ха. of 216: 15 tons was, washed 


away. Find the quantity of deca вра from the stuff, 
if X — 15:9 and Y — 87-45. | 


11. "Draw a circle of radius 3 inches and divide it into 
Six sectors whose areas are proportional to the areas of the 
six continents given in the adjoining tabular statement. 


Areas in miles to the 


Names of continents -nearest tenth of million 


BU uu. ae | B imo 


Europe ©... Ад jS 218: 
Miro у. aus 114 
Australia. E WE E | кй 3°0 
North хо ХХ | 8:0 


South America |. Eo ` 6-8 


(1) Indicate in your т figure the values of the angles of 
the sectors to the nearest degree. 


| (2). Enter neatly the names. of v сор ОО in.the 
corresponding sectors. 


12. 'Two cylindrical rollers of radii a add 6 lie side by 
side on a level ground, touching each other along their 
lengths. Express in terms of a and ё the distance between 
the lines along which the rollers touch the Eu Find 
the distance, if а — 2:25, 9 — 1-69. | lcs 
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1923, 
1. The following statistics are taken from the Report on 
Public Instruction in Madras for 1920-21 :— 


Grants from Provincial funds to 


Year ; 
SE DRE Local Board Municipal . . 
x E agement schools schools 
RS RS RS 
1919-20 22, 40,54,293 33,39,703 6,53,466 
1920-21 ҮЭ 42,96,756 34,61,324 4,31,880 


RURICEICRIÓONOIENSOYIZDETIGGEMAEUNNE I7. DEO NGHE 2E STRDENIS 


Find (a) the grand total of grants-in-aid in 1919-20 and 
8920-21; ' 
(6) the increase per cent. in grants for 1920-21 as 
compared with those for 1919-20 for Local Board schools; · 


(c) what percentage the grants in 1920-21 for 
Private institutions was of the itotal grant for the same 
year? 

2. (a) Ї a piece of iron plate 2:1 metres long 1:13 
metres broad and 2:3 cms, thick weighs 425 Kilogrammes 
find, to the nearest gramme, the weight of a square 
metre of sheet iron 2 mms. thick. 

(0) Two cyclists start abreast at 3 o'clock to race on 
a circular track. . If one goes round in 3 minutes 12 seconds 
and the other in 3 minutes 30 seconds, find at what time 
they will again be riding abreast past the starting point. 


Find also the number of complete circuits they will then 
have made. 


3. A tradesman marks certain goods 30 per cent. above 
cost. price; he allows cash customers a discount. of 


„чыё 
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12 per cent. and credit customers a discount of 5 per cent. ; 
five-eighths of his goods thus marked are sold for cash and 
the rest on credit. When the whole stock has been sold 
and paid for, what is his percentage of profit ? 


4. The Boy Scouts of a High School have a Savings 
Bank of their own and one of them had a balance of Rs. 6 
at the bank on the Ist J anuary, 1922. At the beginning of 
February and of each alternate month following, he deposit- 
ed Rs. 3. In the middle of April when the school closed, 
he withdrew Rs. 5 for his journey. If the interest be 
allowed at 61 per cent. per annum, what interest should be 
added to his account at the end of June 1922, each month 
being calculated as one-twelfth of a year ? 


5. A Railway contractor purchased 360 tons of cement at 
Rs. 95 per ton two years before it was actually required, 
and in conveying the cement from Madras to the nearest 
Railway Station, paid a railway freight of Rs. 9-14-0 on each 
ton.... The unloading and conveying charges amounted to 
4 annas for a bag of cement (10 bags of cement weighed 
one ton). On the above outlay he reckoned 5 per cent. 
compound interest per annum. During the two years 
the cement lay idle, he had to stock it in a building 
paying а rentjof Rs. 25 per mensem. When after two 
years the cement was wanted, he charged the railway а 
higher rate and thus realized a profit of 60 per cent. on the 
total amount spent. Find, to the nearest rupee the rate he 
charged for a ton. jah 


6, А contractor. employs 20 men working 8 hours a 
day in order to finish building a house in 25 days. At the 
end of 14 days only one-third of the work is finished. He 
engages more men and all his men now work 9 hours a day. 
What is the least number of additional men that he must 
engage if the Work is to be done by the specified time ? 


7.. Two boys A and B had their heights measured on 
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the first days Of six consecutive years and their measure- 
ments are given below :— - | 


pe E- el 1916 | 1917 | 1918 | 1919 | 1920 | 41921 
RE. dB. М SIR ft in, L 220218 1410 ft. an It. "ig 

A 3/061 3:45 73:78 3,392] 4. a 41 4 
ER 52 |з з Га 513 8|3 117134 


. Draw, on one diagram, graphs to illustrate their growth, 
and find the dates when they were of the same height. 

8.. If the speed of an aeroplane is v miles per hour, find 
its average speed from A to B and back, if the wind is 
blowing all the time from A to B at u miles an hour. 

Find the average speed of the aeroplane, if v = 60 and 
A 5. 

9. I stand on the road 6 ft. from a lamp-post and 
notice that the end of my shadow just reaches a point at 
the foot of a wall Find, by drawing to scale(1 cm. to 
represent 1 foot), the distance of this point of the wall from 
the lamp-post, if the light is 10 ft. above the ground, and 
my height is 5 ft. 6 in. Find the distance also by 
calculation. 

10. Inthe accompanying figure LMNR is a rectangle ; 
a quadrant of a circle is drawn with в Y 
M as centre and ML as radius, meet- 
ing NM at P: another quadrant 
with N as centre and NP as radius 
meets RN at Q, P being between 
N and M and О being between К | 
and N. If the curved path LPO ” 
from L to О is 20 ft. less than the 
path LMNO and 10 ft. less than the path LRQ, find the sides 
of the rectangle (тг == 3:1416). 


M 


P 
Fic." 321; 
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ll. Draw a right-angled triangle with equal sides and 
with hypotenuse equal to 2:3 in. Оп the other side of the 
hypotenuse construct a a square. 

Compare the area of the triangle with that of the square : 
If the figure thus drawn represents the end view of a hay 
stack whose breadth is 6 ft. and length / Ma what is the 
volume of the stack in cubic feet ? 

Calculate the volume in cubic feet, when 6 — 20 анч 

41:58:50, 
ЖЭ А boy fills with moist sand a cylindrical bucket which 
measures internally 12 in. in diameter and 16 in. in height. 
He empties the bucket and builds a conical mound with the 
sand on a base whose diameter is 18 in. Find the height 
and volume of the mound and the area of its curved 
surface. 


1924. 


l. The following statistics taken from the census of 1921 
give the population, in thousands, of Hindus, Muhammadans 
and Christians in six, districts :— 


Population in thousands 


| Hindu св. Christians Total 
Guntur (M) Я 135514 131 153 
North Arcot id | 1,893 118 36 
‘Tanjore (М) Эс 22,105 130 89 
Trichinopoly (M) ...| 1,746 63 92 
Ramnad .. 21:20 001671 oae 
Tinnevelly (M) M 1,600 109 192 
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(а) Find the total population for each district (horizont- 
ally) and for each community (vertically). 

(0) Express the.Muhammadan population in each of the 
districts marked (M) as a percentage of the total population 
of that district, correct to two significant figures, and state 
which of them has the highest percentage. 

2. (a) Find, in pounds and ounces (correct to the nearest 
tenth of an ounce), the weight of a.cubic foot of water, given 
that 1 metre = 39:371 in., 1 kilogram — 2:2046 lbs. and 
l cubic metre of water weighs 1,000 kilograms. 

(0) A railway company increased its railway fare by 

one-half and again increased it by. 8 of its new value. Find 
the original cost, to. the nearest anna, of a ticket which 
after the two increases costs Rs. 19-4-0. 
- 8.* (a) The. capital of a Co-operative Publishing Hodes 
is fifteen thousand rupees; one-third of it is borrowed from 
a Bank at 6 per cent., and the remainder is held in shares. 
The working expenses of.the House are 40 per cent. of the 
gross receipts. in a year. Find what the gross receipts 
must be in order to pay the se оны 9 per cent. at the 
end of the year. 

.(&) Three vessels, each capable of oe 32 район, 
contain mixture of wine and water. In the first, which is 
half full, the quantities of wine and water are equal; in the 
second which is three-quarters full, there are 9 gallons of 
wine ; and in the third, which is full, there are only 4 gallons 
of wine. If the second is now filled up from the third, and 
then the first filled from the second, how many gallons of 
wine and water will be found in the first vessel ? 

4. For a certain football tournament, twelve teams (each 
consisting of six players) entered, paying an entrance fee of 
Rs. 10 each. During each of the first four days of the 
tournament the spectators who. numbered 500 on an average 
were charged 2 annas each, and on the fifth day, when the 
finals were played, the attendance was half. as much again 
as оп any. previous day and tickets were. sold at 4 annas 
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each. The committee in charge spent 30 per cent. of the 
total income in fencing the ground, 25 per cent. of the 
remainder for ground-rent and Rs. 30-7-0 on miscellaneous 
charges. They further set apart Rs. 200 for Reserve Fund 
after purchasing a silver cup for the winning team and six 
silver medals for the runners-up, the cost of each medal 
being one-twelfth of that of the cup. Determine the cost 
of the cup and of a medal. IDE. 

5. A dealer offers to sell a motor-car for Rs. 5,000 cash 
or for twelve monthly instalments of Rs. 500 each, the first 
being payable at once. Calculate the rate of simple interest 
charged on the supposition that the Rs. 5,000 invested at 
that rate for 11 months gives the same amount as the total 
of the amounts of the instalments invested at the same rate. 

6. Among the elected members in a certain Legislative 
Couneil, the ratio of the ministers' party to the rest was 
5:2. Eighteen members left the ministerial party and 
joined the opposition and consequently the ratio was 
reduced to 26 : 23. Find the total number of elected 
members. 

7. The following table gives the times of sunrise and 
sunset at a certain place from July to December 1923 е 


м) 
ч - 


C. 


Date. | 


July 15. 


Sep. 15 


d 
à 
[5] Ф Ф 
n ата 


М 


| А 
. |H.M.|H.M.|H.M. H.M. н.м.|н.м. H.M. H.M. H.M.|H.M.|H.M. ee, H.M 
Sunrise .. | 547| 5 50| 5 54| 5 56| 558| 5 58 558 559 6 2/6 8 616 623 531 


—— | | MM —— | ILL 
| —— OO — | | ——— 


Sunset ..|639 639 636 630621612) 0 551544 im) 540|5 45 6 53 
| —— MÀ син 
(1) Plot graphs (in two different diagrams) showing for 
the given period (a) the time of sunrise, (^) the duration of 
sunshine, on successive days. 
(Z) Deduce from the graphs the time of sunrise on 
November 22, and the duration of sunshine on August 8. 
8. A man standing 12 yds. from a river bank observes a 
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post on the further bank directly opposite to him. He 
walks 30 yds. parallel to the bank and then walks directly 
towards the post, reaching the bank after walking 15 yds. 
Find, by drawing to scale (lc.m. to represent 3 yds.), the 
breadth of the river, assuming the banks to be straight. 
Find this distance also by calculation. 

9. А surveyor gives the following measurements of a 
quadrilateral field ABCD (having no re-entrant angle): 
AB = 1,980 links, BC — 920 links, AD — 1,700 links, 
2 ВАС = 35°, z BAD = 61°, C and р being on the same 
side of AB. Draw a plan of the field to a scale of 1 in. for 
400 links, stating the steps of your construction. Find the 
area of the field in acres, given 100 links — 22 yds. 

10. A shop-keeper uses a badly made balance so that a 
body really weighs a + 2 О Ibs. when the balance shows 
only Q lbs., а and ё being numbers which are the same for all 
weights. If the balance shows llb. fora real weight of 
1:1 lb. and 2 lbs. for a real weight of 1:9 lb., what are the 
values of a and 6 and what will the balance show for a real 
weight of 2 Ibs.? Draw a graph to show the relation between 
the real weights and the weights shown by the balance. 

ll. A canal whose cross-section is a trapezium is 8 ft. 
deep, 18 ft. wide at the surface and 12 ft. wide at the bottom. 
Find the area of the cross-section and the number of gallons 
of water that pass any spot in an hour when the canal is full 
and water flows at 2 miles per hour. [Given one cubic foot 
of water = 6:25 gallons.] 

à 12. A right circular cylindrical log of teak is 12 ft. long 
and of diameter 14 in. Findits volume and curved surface. 

If it is planed down to the least amount necessary to 
form a prism whose cross-section is a regular hexagon, 
what would be the volume of the prism in cubic feet, given 


mT == d and V3 = 1-73. 


- 


What percentage (correct to an integer) of the whole 
log would be wasted in planing down? 
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1. The following table shows thé population, in тоа 
of five Indian: provinces according t to` 2 census taken in 
the years 1911 and 1921:— ~ | 
-——————— ————————————————————— J———— M Á'!" - ёо : 77 = = 


Population in thousands’ 


193] C^ 8 


Bengal .. Ue NE | 45,483 | 46,696 
ml 0011-2122 А улуш. 6838 
Bombay ... vsu hon cl нш eed cB ag E 
Ünited Provinces Mem ^ ‚ 46,807 | 45,376 
Punjab PEU чырай EN (19,579 |. 20,685 


Find; фес to опе. Чеши place : 

(a) the percentage of increase or А i the 
population in each of the first three provinces. 

(д) the percentage of increase in allthe five provinces 
taken together. | 

24, X bree men, A,B апа:С, have ee. comple a 

piece of work for which they receive Rs. 64-14-0. A has 
worked for 4 days of 104 hours, B for 11 days of 7 hours, 
and C for 6 days of 9 hours. How much Wess 
each to receive ? 

3. A goldsmith E E to. maka. a е) а out 
of certain quantities of gold. and silver, together. weighing 
104 ounces and costing £230-4-0. . Instead оғ. using the 
quantities of gold and silver agreed upon, he interchanges 
them. If gold costs £3-17-6.and silver 5s. 64. per ounce, 
find by how much the value of the casket has been reduced. 

4. Aclerk's salary was 480 for each of the first 3 years. 
Then. it was raised at the rate of 210 a year for 12 years, 
after which it remained stationary. When. he -retired from 
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work he found that his average Salary per year had been 
£4174-10-0. How many years did he work ? | | 
-5. Exactly 3 years ago a man borrowed Rs. 1,890 

from a bank at 6} per cent. per annum; At the end of a 
year he paid the interest for that year anda part of the 
loan, amounting altogether. to Rs. 500. Similarly he paid 
Rs. 700 at the end of the second year. What sum must he 
now pay to clear off the debt ? (Answer to the nearest anna. ) 

6. Three cyclists, A, Band C, ride round a circular track 
at 8, 9 and 10 miles per hour respectively. They start 
together from the same point, but C rides in ап Opposite 
direction to A and B, and meets A one minute after 
passing B. What is the length of the track? · | 

7. Ifthe manufacturer of a machine sells 36 machines to 
a wholesale dealer at 25 per cent. above cost price, and 
gives one extra machine free ; and if the wholesale dealer 
sells each machine to a shopkeeper at 5 per cent. more than 
what it cost him, taking into account the machine given free ; 
and if the shopkeeper sells it to а customer for £34-13-0, 
making a profit of 10 per cent., what did it cost to make ? 

8. A rectangular metal plate has a circular hole in it. 
The length of the plate is 1:3 metres, the width is 80 centi- 
metres and the thickness is 2 millimetres. If the plate 
weighs 32:25 Ibs., find the diameter of the hole, correct to 
a centimetre, Even lc. cm. of the metal weighs 8 grams 
and 1 lb. = 453:6 grams. 
. 9. The following table shows the number of erams of 
alum which can be dissolved in 100 grams of water at 
different temperatures : — 


Temperature in o о | о о о о о о 

| Е 0° | 10° | 20° | 30 | 40° | 50° | б0 | 70 
Grams soluble in 100| ,. ) i : E 
ud ES 3:9 | 9:5115:1 220/309 441 во 90:7 


Draw a graph and find at what temperature 50 gms. 
of alum could be dissolved in 100 gms. of water. 
26 
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10. A straight rod AB, 2 ft. 8 in. long, is held under 
water, А being 2 ft. 6 in. and В 1 ft. 2 in. below the 
surface. Find, by drawing to scale, the distance below 
the surface of a point C on the rod which divides AB so 
that AC = 8 BC. Find also the angle which the rod 
makes with the surface of the water. 

11. The cost of making a certain machine consists of an 
initial expense plus a fixed sum for each machine. То 
make 25 machines costs £885; to make 40 machines costs 
41,335. Find the initial expense and the fixed sum. 

12. ABCD is a quadrilateral field in which the diagonals 
AC and AD are at right angles. AB, BC, CD and AC are 
600, 700, 800 and 1,000 links respectively. Draw the 
quadrilateral to scale and hence find the area of the field 
in acres. (100 links — 22 yards.) 

13. А vessel in the form of a hollow right circular cone, 
whose height is 1 ft. 6 in. and radius of base 6 in., 
is placed with its axis vertical and vertex downwards. 
Find how many gallons of water it will hold (1 cubic foot = 
6:24 gallons). Find also the cost of tinning the inner 
surface of the vessel at 4 as. per square foot. 


APPENDIX 


I. TABLES. 


Indian Money. 


12 Pies (p.) make 1 Anna CHP 
16 Annas » 1l Rupee (Re.). 


English Money. 
4 Farthings (g) make 1 Penny (d.). 


12 Pence » 1 Shilling (s.). 

20 Shillings » 1 Pound(Z). 
Note.—2 Shillings »  Zd:Florin. 

5 Shillings » X -Ctown. 

2] Shillings 5 4 Guinea, 


Madras Government Weights. 
8 "T'olás (Tol.) make 1 Palam (pal.). 


40 Palams » 1 Viss (v.). 
8 Viss. » 1 Maund (md.). 
20 Mds. » 1 Candy or baram. 
l Tola — the weight of a rupee — 180 Grains. 
1 Vis =5 Seers, 1 Seer — 8 pal. 


1 Md. = 25 Ibs. Avoirdupois. 
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Avotrdupots Weights. 


16 Drams make 1 Ounce (oz.). 


16 Ounces: , 1 Pound (Ib:). 
14 Pounds ,, 1 Stone (st.). 
28 Pounds 5, 41 Quarter (qr.). 


4 Quarters,, 1 Hundred weight (cwt.). 
20 Hundred weights make 1 Ton (ton). 


Nole.—Since pound occurs in this and one of the above 
tables £ should be read as pound (money) and 
Ib. E s d (weight). 


Troy Weights. 


24 Grains — 1 Pennyweight (dwt.). 
20 Pennyweights = 1 Ounce (oz.). 
12 Ounces'== 1 Pound (ib.). 


A pothecartes Werghts. 
20 Grains (grs.) make 1 Scruple. 


`3 Scruples 2o ToDrachnm. 
8 Drachms 5 Jl:Quncoe. 
12 Ounces Бус d Pound. 


Note.—The grain is the same in the above three systems 
of weight. 
1 Ib. Avoirdupois = 7,000 Grains. 
1 Ib. Troyer. ЖО 5,760 Grains. 


“со атал Weights. 
‚5 Polas make 1 Chatak (chk:) 
16. Chataks ,, 4. Seer (Sr j- 
40 Ѕеегѕ ., 1 Maund (та.). 
1 Maund = 822 lbs. avoirdupois. 
| or 100 158. troy. 


1 
б 
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Madras Measures of Capacity. 
8 Ollocks = 1 Measure (meas.). 
.8 Measures = 1 Markal (mar.). 
12 Markals — 1 Kalam (kal.). 
5 Markals — 1 Parah, 
80 Parahs or 400 Markals — 1 Garce. 


British Measures of Capacity. 
2 Pints. — I Quart. 
4 Quarts . — 1 Gallon. 
2 Gallons — 1 Peck. 
4 Pecks = 1 Bushel. 
8 Bushels — 1 Quarter. 


2I Gallo = 2774546 dn. or 0-16 c. ft. АС 
_ foot of water weighs 62:5 Ibs. 


Miscellaneous Measures. 
12 Articles make 1 Dozen. 
12 Dozen uv dq»ross. 

.20 Articles ,, 1 Score. 


“2 ФРафгк Measure. 
24 Sheets make 1 Quire. 


20 Quires ,, 1 Ream. 
10 Reams ^; 1 Bale. 


. British Measurement of Length. 
12 Inches make 1 Foot (ft.). 
3. Feet » tI Yard (yd.). 
220 Yards . ,, 1 Furlong (fur.). 
8 Furlongs (1760 yds.) make 1 Statute mile (mi.). 
, 1 Rod, Pole, Perch = 54 yds. 
.l League = 3 Miles. 


For Land Surveying. 
1 Chain (ch.) — 100 Links — 22 yds. 
l Chain — 4 Poles, and 80 Chains — 1 Statute mile. 
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For Measuring Distances on the Sea. 
1 Fathom = 6 feet. 
l Cable = 100 Fathoms = 220 yds. 

A degree of latitude == 69:1 statute miles if the radius of. 
the earth is 3959 miles. А nautical mile is 1 part of a 
degree of latitude and varies from 6,046 ft. to 6,107 ft. 16 
is usually taken to be 6,080 ft. А knot is a velocity of 1 
nautical mile per hour. 

Area. 


144 Square inches (sq. in.) — 1 Square foot (sq. ЖЕК 


9 Square feet == 1 Square yard (sq. yd.). 
4840 Square yards == 1 Acre (ac. or a). 
640 Acres == 1 Square mile (sq. m.). 
Note.—1 Sq. Pole z= GER Sg. yds. 
40 Poles == T Rood. 
4 Roods == 1 Асте. 


For Land Surveying. 
100? (square) Links == ] Square Chain. 
10 Square Chains = 1 Acre. 
1 Manai or Ground = 60’ X 40’. 
24 Manais or Grounds — 1 Cawnie. 


Table of Time. 


60 Seconds == 1 Minute. 
60 Minutes = 1 Hour. 
24 Hours 38 T Day. 


7 Days == 1 Week. 
365 Days = 1 Year. 
366 Days = 1 Leap year. 


Note.—1894 is not a leap year because it is not divisible . 
by 4; 1896 is a leap year because it is divisible by 4. 
Again if the date is a multiple of 100, it is a leap year 
if the date is divisible by 400 exactly. 1,900 is not a leap 
year but 1,600 is a leap year. 
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Metric System. 


LENGTHS. 
A millimetre (mm.) = туу metre. 
A centimetre (cm.) = 41, metre. 
A decimetre (dm.) = 44 metre. 
A Decametre (Dm.) — 10 metres. 


A Hectometre (Hm.) — 100 metres. 
A Kilometre (Km.) = 1000 metres. | 
1 metre = 39-370113 in. or 3:280843 ft. ог 1:0936143 yd. 


1Km. = -0621372 mi. 

1 in. = 25-4000 mm. 

lmile = 1:609343 Km. 

Bo metre.— TE, уй 

A foot = 30cm. | approximately. 
WEIGHTS. 


A milligram (mg.) Tooy gram. (gm.). 


А centigram (cg.) = 41, gm. 
A decigram (dg.) = 4 gm. 
A Decagram (Ор): == 10 gm. 


A Hectogram (Hg.) = 100 gm. 


A Kilogram (Kg.) = 1000 gm. 

A Tonne (metric ton)— 1000 kg. 

A quintal = 100 kg. 

1 gm. = 15:432356 grains. 

1 Kg. = 22046223 Ibs. 

l metric ton = 0:984206 ton (avoirdu- 
pois). 

l ounce == 28:34953 om. 

1 pound = 0:45359243 Kg. 

l ton — 1:016047 metric tons. 


A Kg. — 24 lbs. approximately. 
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Metric Area 
1 are (a) == 1 sa ШИ; 
1 centiare (ca) == 41, are. 
l hectare (Ha) — 100 ares. 
Note.—l еду ОЧОК 10 
СОР ME О == 119589922098. 
`1 sq. in. ^7 £22 645159 sq. em. 
Tsa ydi ae = 0:836126 sq. m. 
1 are ВЭ == 119-5997 sq wd: 
1 hectare — 2:47106 ares. 
l acre | — 0:404685 Ha. 


Metric Volume. 


l cubic centimetre == 0:0610239 c. in. 

l cubic metre == 1:307954 c. yd. 

l cubic in. == 16:3870 ere, 

1 cubic yd.. == 0-764553 e. Яй. 
Metric Capacity. 

llitre = 1 cubic decimetre. 


. A centilitre (cl.) 


il, litre (L) 


А decilitre (de.) = 4 litre. 


A Decalitre (D1.) 


10 litres. 


A Hectolitre (Hl. = 100 litres. 


1 
i 
1 
1 


litre == 1:75980 pt. 
Hectolitre == 2:74969 bushels. 
pt. == 0:568245 L. 
gallon -i ., == 45459635 


A litre == 1} pt. approximately. 
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П. MENSURATION FORMULA. 


1. Areaofa rectangle or parallelogram — base X height. 
2. (а) Area of a triangle — (1) 2 ай. where a is the 
_ base and Ў the corresponding altitude. 
= (ii) Ws (s а) (s — б) (s — с) 
where а, 6, and c are the sides and s = 4 (a+ 6+ c). 
(6) Area of a right-angled triangle — 4 ab where 
a and б are the sides containing the right angle. · 

3. Area of a quadrilateral = (i) 4 X a diagonal X the 
sum of the offsets (ie. the perpendiculars on the diagonal 
from the opposite angular points. 

= (11) or à the area of the parallelogram formed 
by drawing parallels to the авони through the angular 
points of the quadrilateral. 

== (iii) 4 the product of the diagonals when they are 
at right angles. 

4. Area of a trapezium = $ Ў (a + 6) where a and å are 
the parallel sides and Z the perpendicular distance between 
them. 

5. Єз сй бинде of a circle = 2 m > = т d. where vy is 
the radius and d the diameter. 

7 == 3:14159265. . . . If the result is required to 
4 figures, then 7 = 3:1416. If т is taken as 3:14, the third 
figure of the result is unreliable. 31 is a convenient 
value but the answer is unreliable after the third 
figure. 1 

6. The area of a circle = (i) л>? 
where x is the radius. 

= (ii) 0:78539814 X 4? where d is the diameter. 

7. "The area of a sector = (i) 4 Z > where / is the arc and 
> the radius. 


= (ii) чл 560 of the area of the circle where z is the 


angle of the sector in degrees. 
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8. The area of the curved surface of.a right circular 

cylinder — 2 «rA 

where # is the height and > the radius of the 
cross section. | 
.9. The volume of a right prism or circular cylinder 
— A À where A is the cross section and Z the length at 
right angles to the cross section. 

— п у? й where ris the radius of the base and & 
the height. . | 

Volume of a hollow cylinder = (m A? — mr?) h 
where № and > are the external and internal radii and Л 
the height of the cylinder. 

10. "The area of the slant surface of a right circular cone 
== $ l. с. where / is the slant height and c the circumference 
of the base = m yl. ! 

= "74 уд + 4? where > isthe radius of the 
base and 4 the height of the cone. 

11. The volume of a cone or pyramid = 1 A л where A 
is the area of the base and & the height. 

Volume of a cone (alone) == 1 пу? h where 
r is the radius of the base and / the height. 

12. The surface of a cube — 6a? where a is an edge of 
the cube. 

13. The volume of a —— — 03. , . . where a is an 
edge of the cube. 

14. The volume of a cuboid = length X breadth 
X height. 

15. Ifa is a side of an equilateral triangle, 

its height — 23 а == МЕ -- “870. 


юэ ч A is me height of an equilateral triangle, then its 


side A zl 15474 — = Sz. 


17. И a is a side of a square, its diagonal = Ү2а 
== 14142, 
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48. If d is a diagonal of a square, its side — Ju 
'7071a. t 
(19. If ais a side of an isosceles right-angled triangle, 

then its hypotenuse — 44/2 = 1:414а. ir | 
20. Ifa is the hypotenuse of a right-angled triangle, then 


. . a 
its side — TE seis. 


су 


21. Тһе area of an equilateral triangle of side a 
oe 
22 аз 


d 
22. Thearea of aregular pentagon of side а = 5a? X :344. 


8 А 
23. The area of a regular hexagon — P u^ s Bat 
Х :433. 
24. The area of a regular octagon = 2 (1 + V 2) д^ 
Кє 8 а? x -6035. 


25. "The area of an equilateral triangle inscribed in a 


circle of a radius r= 7? = 3r? X -433 (side of the 


triangle — > УЗ). 

26. The area of a square inscribed in a circle of a radius. 
> == 4r? X -5 = 27? (side = 7/2). 

27. Тһе area of a regular pentagon inscribed in a circle 
of radius » — 5 »? Xx -476. | 

28. The area of a regular hexagon inscribed in a circle of 


/ 
radius == 6: 2 r? = 67? X :433 (side = 7). 


29. The area of a regular octagon inscribed in a circle of 
radius = 2 5,2? = 8 y? X O94. 
. 30. "The area of an equilateral triangle described about 
a circle of radius 7 = 377 X V3 — 5.196 72 (side = 2v 3.7). 
3l. The area of a square described about a circle of 
radius 7 = 47? (side = 27). 
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32. The area of a regular pentagon described about a 
circle of radius 7 = 5 7? 727, 

33. The area of a regular hexagon described about 2 
circle of radius 7 = + of the inscribed hexagon = 2ү: 
#° бие жолу]... | 

34. The area of a regular octagon described about a 
circle of radius > == 87? Х -414. 


FORMULAE. 


35. (x а) (x + b) = x? + (a+ b) x + ab. 

36. (x — a) (x — b) = x? — (a + b) x + ab. 

37. (a+ 6)? =a? + 2ab + b? (а — 6)2 = a? — 2a6+6%, 
38. a? — b? = (a+ b) (a — b). 


39. Simple interest formula. I = P Xnxr = 


100 
D A cp T 100) 


40. Compound interest formula. A — Р (1 ЭР i" 


APPROXIMATIONS. 


1 А 
41. ҮРБҮ 1 — x when x is very small 


and 


i = -= 1 + x when x is very small. 

(1 + х)" = 1 + zx when xis very small. 

С а) Т еы when x оа 
small. 


ANSWERS. 
Бхшы ПЫ Ri (Page. 6). 


I. (а) Rs. 5lakhs; (b) 70 million miles ; (c) *03 km., hundredths; 
(d) 900 lbs., hundreds ; (e) 5,000 gallons, thousands ; 
(f) *081b., hundredths. 2. (a) 641; (6) 488000; (с) 123000; 
(d) 9:07 ; (е) 0008; (f) 848;  (g):0008; (A) 864000; 
(2):470000.. З (a) 150735" 42) 4,1; "(0.629 7 (0) 2.2: 
4. 2,500.gms. 5. 246:9 acres. 6. 280 cub. in. 7. (a) Rs. 767:3855 
and 767°3845; (0) £380°3095 and £380°3085 ; (c) 460-0535 
miles and 460:0525 miles ; (d) 851:9865 kg. and 851:9855 kg. 
8. (a) Rs. 30:045 and Rs. 30:035 ; (0) Rs. 300:45 and 300°35 ; 
(c) Re. 030045 and Re. :030035 ; j (4) Rs..30,04,500 and 
Rs. 30,03,500; (е) 8:6345 kg. and 8:6335 kg. ; (f) 86:345 Hg. 
and 86:335 Hg.; (g).8634:5 gm. and 8633:5 gm.; 
(7) 8634500 mm. and 8633500 mm. . 9. (1) (a) Rs. 80:35 and 
Rs. 80°25; (0) Rs. 8:035 and Rs. 8:025; (c) Rs. 80,350 and 
Rs. 80,250 ; (d) Rs. 8,035 and Rs. 8,025; (2) (а) Rs. 80:305. 
and 80:295; (6) Rs. 8:0305 and Rs. 8:0295 ; (c) Rs. 80,305 and 
Rs. 80,295; (4) Rs. 8,030: 5 and Rs. 8,029:5. 10. (a) 4- 500: 
and — 500; (6) + 5and — 5; ; (c) + 50000 and — 50000 ; 
(d) + *005 in. and — °005 in. ; ..« (e) 4.5 sqymiles and 
— 5sq. miles; (f) + °005 yd. and — :005 yd. ; (g) 4-:05 gm. 
and — '05 gm. II. (a) (1) 3 significant figures, (2) lsignifi- 
cant figure; (6) 1 significant figure; (c) 2 significant figures. 


12. (1) (a) 70001 nearly ; (6) -0003 nearly; . (0) :'03 nearly ; 
(d) ‘00044 nearly ; (e) “000005 nearly; . (f) :000002 nearly :. 
(g) :00005 nearly ; (2) (a) ‘01 nearly ; (5) *03 nearly ; 


(с) 3nearly; (d) 044 nearly; (е) ‘0005 nearly; . (f) -0002 
nearly ; (2) `005 nearly. Movie 


EXERCISE XXI (B) (Page 10). 


EU1652-080.- 2. 2394:256: 3.7574 520.--- 4. 122831716 1117/8 8. 215. 
6. 330. 7. 1:04. 8. 859. 9. (1) 50 million sq. miles ; 
(2) 502 hundred thousand sq. miles ; (3) 50,203 thousand 
sq. miles. 10. (1) Great Britain, 3851 million dollars ; France, 
2277 mil&on dollars; Russia, 336 million dollars ; Italy. 676 
million dollars ; Belgium, 93 million dollars ; Serbia, 9 million: 
dollars * Cuba, 15 million dollars; (2) (a) 2043 million dollars = 


18. 


55. 
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(6) 5214 million dollars. 11. (2) (a) Correct to 3 significant 
figures ; (6) Correct to 3 significant figures. 12. 13456 
thousand sq. miles. 13. (1). (a) 1916— £50,400,000, 1917— 
467,800,000 ; (6) 1916— £50 millions, 1917— £68 millions ; 
(2) (а) £17 millions ; (0) 17,400,000. 14. Correct to 3 
significant figures (ten lakhs), (а) Rs. 33,04,00,000 ; (6), 34 
crores. 15. £190,000. 16. 36,550,000. 17. Between 15:73 m. 
and :43 m. ; between 15:74 m. and 15:72 m.;'44 m; and :42 m. 


9,000 ft. correct to 3 significant figures. 19. 1,800: gms. (correct 
to 2 significant figures). 20. (a) (1) Between 18:2385 and 
18:2358, (2) 5:3925 and 5:3895, (3) 1:5885 and 1: 5855. 
(4) 11:2605 and 11-2575; (^) Rs. 14,000 and Rs. 12,000 3 


correct to the first significant figure (correct to the nearest ten 
thousand rupees). 


EXERCISE XXI ( C) (Page 17k 


11592015; 2) 2114: 3. 1293-47. 4.225) «ЗУС05 6. 6°53 
-7300:56. .8..575:56. 9, :086. 10. L91L-..:H.:2-218. 122.524 
"ОРА, 14. 5003... 15. 003. 16. `086.. . 17. 1526 ten millions 


от 1526 х 107. 18. 1157 thousands. 19. -008435. 


. 1:476. 21. 1259 ten millions. 22.. 3303 hundred millions 
. 460200: 24.,*0312]. 25. 3444 millions. 26. 89722 lakhs. 
. 265 hundred thousands. 28. 449 thousands. 29. 10 millions 
. 9 hundreds. 31. 100868. 32. “001. 33. 2726 in. 

. 70264 yds. 35. 1905 sq. miles. 36. 320 miles. 37. 84 sq. miles. 
. 41. millions. 39. 1317 thousands. 40. £43,107 thousands. 
. 10 lbs. 42. 7987 thousands. 48. 1673 metres per minute. 
4176 X 1021 miles. 45. 1314872 days. 46. 25000 miles. 
. 134000 candies. 48. 34079700 tons. 49. Rs. 1,640. 
81 + "3175 and — +3125 or + °315 nearly. 51. 6:12; + -26 nearly. 
."86sq. units. 53, 1:11 54. сш. 54, (a) 6 sq. ft. 9-20 sq. in., 


6 sq. ft. 3:3sq. in. ; (5) 16 sq. ft. 4:8 sq. in., 15 sq. ft. 139:2 
So. dnos (c) 9 sq. ft. 10:82 Sq. in., 9 sq. ft. 3*6 så. in. 
(d) lsq.ft. 139:92 Sq. in., 1 sq. ft. 136°56 Sq. in. 
2726 gms.. © 56. 12:17 ft. _ 57. 9093:30804 Ibs. correct to 3 
significant figures 9090 lbs. 58, Rs. 1,12,500 correct to a lakh. 


EXERCISE XXI (D) (Page 23). 


1. 69:6, 2.74831 3.:90535. — 4.-000408. . 5: 8-gog. 
‚ 601A 1,- 098, 8. 1:58. 9. -79.. 10. -04. 
.11. 10583: 12. "3183, 13. "146. 14. *017; 15. 8. 
16. 2381: 17. 40000. 18. 5:657. 19. 3937 in. ; 39:37 in. 
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20. 700 yds. 21. 494 sec. 22. 7:3. 23. 19144 ш. 24. 2 lbs. 
25. Rs. 6-13-7. 26. 229 ; 211; 224, 21. 1609 m. 
28. “093 sq. m. 29. 247:12 ас. 30. 28:317 litres. 
31, 28317. gm. 32. `002 lbs. 33. 5litres nearly. 35. 1s. 6d. 
36. -:3183. 37. 7957:5. 88. :3679 ; 3:0862 ; 2:3504. 
39. :3 рег cent. 40. 13:6 per cent. 4l. (a) 1mg.; (6) +25 mg. 
42. (а) 1000; (6) 100; (c).:01. 43. -322 lb. nearly. 


45. 3400 lbs. 46. 39°4 inches. 47. 11, 
49. Correct to 1 decimal place ; there is 


44. 7 as. 7 ps. nearly. 
48. Not more than 3 sec. 


no error. 50. :9993 nearly. 51. :997269672 nearly. 

52. (a) $5; (6) 21:06; (с) 42000; (d) 1140. 
EXERCISE XXI (E) (Page 37). 

1. 8:0. 25-9. 3. 405:3. 4. 77:6. 5. 2:98. 
6. ·04. 1. “86. 8. 104. 9. 106:Х 19°. 10..817 X 107. 
14,757. 12:::170:, 18.:418. 14. 99:4. 15. 5086:86. 
16. ·09. 17. 263:25. 18. :04. 19. 51160000. 
20. 1:01 X 10? or 101 millions. 21. :999. 22. °5000. 
23. 1:2974. 24. 1:6667. 25. Rs. 3-7-11 26. Rs. 4-11-4 
21. Rs. 16-4-1. 28. Rs. 39-0-5. 29. £5-14-1. 30. £6-2-0. 
3l. £4-15-4. 32. £864-0-8. 33. 419896. 34. Rs. 530°969. 
35. £20°691. | 36. Rs. 438°932. 37. 4:594. 38. Rs. 16:490. 
39. 40:447. 40. Rs. 8:365. 41. 1:9 miles. 42. (a) 9:870 ; 

(6) 33:01. 43. 65587000 sq. miles. 44. 72 X 10? tons. 


46. 23000 times the radius of the earth. 
47. 18 miles pearly. 48. °64 miles. 49. (a) 1:005; (0) 1:009 ; 
(c) 1013; (d) 6:066; (е) 001017; (f£) *001013; (g) 1:026; 
(А) 1:048 ; (£) 1:15 ; (Z) :996: (gu) 3:8452 ; (л) 996. 
90. (a).7:52; (6) 8°56; (c) 27115; (0) 707; (е) 18; (f) 1:623 ; 
(g) 1°6176; (4) 14 nearly; (4) 3:451; (7) :093; (4) 5:934 ; 
(2) *006 ; (2).1:147 ; (2) "88: (2) Rs. 12-5-9; (0) £57-14-6. 
51. 1014 thousands. 52. 455 hundred millions. 53. 15:255. 
54. 15:246. 55. 5000 (correct to a thousand). 56. Rs. 423563 + 
Rs. 11875. 57. Rs. 420000. 58. (a) Rs. 5373-14-0 ; (6) Rs. 2295; 
(c) Rs. 1914; (d) Rs.2-13-0; (e) Rs. 144. 60. 2576 X 10133 sq. miles. 
61. (a) £72-2-85; (b) 4709-12-8; (c). £7,084-12-8 ; (d) £709,643-15-6. 
62. 16090 and 15484 gms. 63. `074 and `072 cm. 64. 5:683. 
65. 1:3 per cent. nearly. 66. 57°17 min. 44 sec, nearly. 
69. (a) .to 4 decimal places; (6) 5 places; (c) 6 places. 
10. 2 decimal places. Tl. (a) 3decimal places ; (2) 4 places; (c) 6 places. 
14. 580 and 577. 


45. 19 х 1029 tons. 


..lsignificant figure. 
(100 yds.) ; 75 yds. 


. 98315. 79. 99:118. 


80. K 


15. 2 significant figures 
16. (49:296 + 862).: 1. 
6, 4. 


17. 321 с £6. 
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EXERCISE XXII (A) (Page 46). 


„2,9, 4,55, 6,7, 8, 9, 10, 12,13; 14. рУ. 347 3. 3X 4. 
442505. 08. 5246... .6. 2X 1x05... 1..2X.6X8.. 18002 56 018 
.42X6?. 10. 32 X 87. 11. 3% X 6* X 8. ..12. 5a?5?c. 414. 643220. 


Ay. 15.. 10270327: 16: 5w*5?o?y. ATS 150. 232882 33 
248: 20. 19. 21..22. 22. 24. 23. 25. 24. 26. 
. not a square. 26. 48. 21. 54. 28. 56. 29. 64. 
«142. 31. 84. 32. 102. 33. 96. 34. 103. 35. 10,- 
(OX 31. 109. 38. 257. 39. 266. 40. 95. | 


3X 2X 5X101. ' 42. 2X 194-13. 43. 2, 3, 4, 5, 6,7, 8/0, 0 


1112,13. . 44. 25, 64, 72,96. 


| EXERCISE XXII (B) (Page 60). 
SESS. 2. 26. 3.28, — 4,59. 7 8.43. ол 


8. 63.. 9. 69. 10. 73. 11. 82. [22 92. 13. 99. Ш. 105. 


15. 
21. 
27. 
33. 
38. 
43. 


48 


53. 
58. 
63. 
68. 


73 


78. 
83. 
88. 
93. 


100. 
103. 
106. 
108. 
112. 
114. 
117. 
121. 
124. 


297. 16. 481. 17. 627. 18. 803. 19. 961. 20. 6401. 
8002. 22. 9451. 23. 16105. 24. 46124. 25. 99997. 26. 9-83. 

:431. 28. 5'05. 29. 331-1. 30. 6:0483 31. :0682. 32. 4:281. 
64:005. 34. 64:0098. 85. °007001. 86. 8064-43. 37. 1:732. 


.2:236. 39. 2:449. 40. 2828. 41. 3:162. 42. 1:844. ` 
2-960. 44. 3:354. 45. 14:878. 46. 224. - 41. 288. 
408. 49, 12:003. 50. -823. 51. 18:311.: - $2; 31:629! 
31. 54. 11. 55. 3%. 56. 121. 57. 116. 
624. 59. 1182, 60. 4613. 61. 378. 62. “943. 
2:183. 64. -522. 65. 1:826. 66. 2:760. 67. -293930.. 
37°8668. 69. :6417. 70. 6:171520. 71. 2:8868. 72. “2236... 
2817. 74. 1:0328. 75. 2:5981. 76. 3:1749. 77. +1443. 
"2361. 19. “3178. 80. 1:1805. 81. 13:9282. 82. 9:8990. 
4:5559. ^ 84. 7:8730. 85. 21." 86. 143. — .87. 3:528. 
6:881. 89. 39°05. 90. 44-75. 91. 55:5. 92, 31-94. 
.47:96. 94. 50:01... 95. 59:97. 96. 17:33. 97. (a) 36; 
(6). 45 ; a p 44) 104; (e) 30; (f) 144; (0) 96; (0) 175: 
(2) 400. ^ta) 1763 ; 84" (b) 224 ; 30 (c) 728: 54 2 2303 96 


..(e) 2499 ; s (f).3599; 120 (8) 2600 ; 102. 
8l 6.yds. nearly. 101. 10001 yds.: 102. 1203 yds., 1604 у 
1248 km., 520 km. . 104.98 уаз. 105. 269 yds. A 
bm 74, 1 == 3362. 107. B — 71 yds., L — 212 yds. nearlv. 

717 m. 109.. 35. ft... H0: 47 yds. б іп. nearlyf . 111. 4220 m. 


(a) 204; (6) 1023; (c) 80; (d) 198. 113. (а) 28; (б) 44. 
624 : 355. 115.. (a) 13: 12 17(0):25::2: ^. 416. 18 in. 

(a) 10 sec. ; (6) 11 sec... 118. 48. 119..1:06 : 1. - 120. Г85: 
74. . 122. 1175 sq. units. 123. 3146 sq. units. 


20:27 in. 125. Q — 728. 


1 
(е) К. 994-4-10; (f) Rs. 3,061-12-10 ; (g) Rs. -423-8-4 ; 
(2) Rs. 1,794-1-1; (7) Rs. 3,821-11-5. 2. (a) Rs. 75-12-3; 
(0) £126-2-0; (c) Rs. 34-4-8; (4) Rs. 541-0-0; (e) Rs. 47-7-9; 
(7) Rs. 652-1-4 ; (е) Rs. 345-0-7. 3. Rs. 360-7-10. 

4. Rs. 1,226-14-9. 5. Rs. 450-1-5. 6. Rs. 12-77. 

1. Rs. 6-14-2. 8. Rs. 3,374-9-10. 9. Rs. 1,144-12-10. 

10. Rs. 13,576-2-11. 11. He has lost, Rs. 1,601-14-7. 

12. Бв. 2-15.4, 13. Ез. 752-1-6. 14. Rs. 116-7-3. 

15. 5856138.. ‚ . 16. 7420845. 17.. Rs. 2,896-1-7. 

18. Rs. 4,283-6-4. 19. Rs. 471-9-4. 20. Rs. 22,819-3-2. 

21. 5 per cent. 22. 5 per cent. 23. 1477. 

24. 39234. 25. 4191 ft. 26. (a) Rs. 819-0-4; 
(6) Rs. 12,393-0-0; (c) Rs. 1,350 ; (4) Rs. 10,000; (e) 2 yrs. ; 
(7) 25 yrs. ; (g) 15 yrs. ; (A) 5 per cent. 27. 4'á per cent. 

28. Rs. 6173. 29. Rs. 404-11-0. 30.. Rs. 6,377-13-5. 

31. 7 per cent.. 32. 5°96 per cent. 33. Rs. 362-9-5. 

34. Rs. 242-15-7. 35. 5 per cent., Rs. 851-0-0. 36. 622-962 and 587:7. 

37. 178 lbs. correct to the nearest pound. 38. The second by 
Rs. 47025. 39.. Rs. 324-2-11 loss. 41. Rs..55-2-5; 
Rs. 1,255-2-8. 42. Rs. 2,844-6-4. 43. 6 yrs. 

44. The bank will pay him Rs. 1,078:29. 45. (a) Rs. 4-6-2; 
(6) Rs. 338-6-3 ; (с) Rs. 219-15-3. 46. Rs. 5-13-8. 

41. Rs. 6,545-4-0. 48. 3:26203 times. 49. (a) Rs. 150-9-9 ; 
(6) 25:509 per cent.. 50. Rs. 11,634-15-4. 

.EXERCISE XXIV (A) (Page 92). 
4.24. 2, 3. 3. 20, 4, 24. 5. 5. 6. 24. T. 198. 
8. 115. 9. 33. I0. 15. р, ТӨ. Ў 12. 240. I3. 274. 
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126. 3595216 c. ft. 121. 7-6. a 128 4°38 ft. 
129. 18:4”, 18-1”, 18-1” nearly. 130. 10°8” nearly, 20:8" nearly. 
Bot. Gin. ; 216ic. in. | 132. (a) 89:44 ; (5) 31:176. 
133. (a) 2:4 nearly ; (6) 2°88 nearly. 135. 4:04 ft.. 136. 32. 
- 137. / = 1795 in. nearly. 138. 360 ft. 139. 32, 22. 
140. common rafter = 8 ft. 5 in.: hip rafter 11 ft. 11 inches nearly. 
141. 12390 miles. 142. 4:69 : 1. 143. 3:142. 144, d = 12". 
145. 31; 29. 146. 393 yds. 147. 98:4 cm., 387 cm. 148. 11 ft. 4in. 
149. 7826 yds. 150. The square: 151. 59. 152. 1936. 
153. 50. 154. 500:01 ft. 156. 2000:004 ft. 157. 50:5 сш. 


. 68 in. 159. 101 units. 160. 25. 


EXERCISE XXIII (Page 81). 


. (а) Rs. 280-14-5; (6) Rs. 4,520-4-0: (с) Rs. 440-5-5: (d) 842-14-0 ; 
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14. 38$. — 15. 619. 16. 68. 17.84. 18. Sapa — 19. 75. 
20. 30. 21. 3447. — 22.26. 23.143. 24. C49. 25.129. 
26. 700. 027.45. . 28. &. (29.2. 20.6. 4L 5; ОМ И 
35 2d 34. 2. ae 36. — 8. ECT 
485005 IP. 131." 4028 | “узлы: 


EXERCISE XXIV (B) (Page 108). 


. Rs. 98, 63 half-rupees, 35 quarter-rupees, 121 two anna pieces, 


186 annas. 2. 100 sovereigns, 23 guineas, 65 crowns, 83 sh. 


. 40 ten rupee notes, 12 five rupee notes, 83 rupee notes and 15 half- 


rupees. 4. Down hill 3240 yds., up hill 1680 yds., level 580 yds. 


‚ L= 80 ft., В = 20 ft. 6. В = 73 yds., L = 100 yds. 

. L= 165 yds., В = 65 yds. 

» C= 90 ft.,.B = 40 ft. 9.: 83. 16:39. 2 12. 85 
223 . M. 185. 15. 320. 16. 640. 17. 200. 

- £2-9-074. 19. Rs. 56. 20. Rs. 120. 21. £33-6-8. 
Son DRE 23. Rs. 140. 24. Rs. 52-1-4. 25. 2240 lbs. 

. Rs. 12010. 27. 200 mangoes. 28. 150 apples and 300 pine apples. 
. 600 books of each sort. 30. 24 bullocks of each sort. 

- Cost of the house Rs. 5,750 and that of the garden Rs. 4,600. 

. Motor = Rs. 3,966-10-8 ; coach = Rs. 963-5-4. 33. 500. 

. 200. v :35. 125. 36. 30. 37. 6. 38. Оог — 4. 
. — $$. 40. Rs. 50. 4l. 6 yrs. . 42. 103 per cent. 

. Rs. 3,000, Rs. 2,000. - 44. Rs. 600, Rs. 200 

. A = 40, B= 24. 46. Father's = 40, Son's = 15. 47. 48 and 45. 


48. House — Rs, 15,000, garden — Rs. 27,000, farm — Rs. 60,000. 

49. Leather Rs. 3,500, Indigo Rs. 10,500, groundnut Rs. 16,500. 1 
50. Нур. = 13 units, other side= 5 units. — . 51. Нур. = 15 units, $ 
other side 9 units. 53. 40 units and 9 units. 54. 62 sec. 

55. 9 sec. 56. 225 sec... 57. 5° 8$". 58. 16% вес. 

59. (4) 414 sec.; (6) 383 sec. 60. (а) 73% sec. ; (b) 3$ sec. 

61. (a) 1418 sec. ; (0) 437 sec. . 62. 4 sec. 63. (a). 38 sec. ; 

»— (6) 18$ sec.. 264. (a) 78$ sec. ; (b) 51 sec. 

65. (a) 1019 min. past 8, (6) 272; min. past 8, or at 9 o'clock, 

(0) 4354. min. past 8. 66. (a) Sfr min. past 7; (6) 2144 min. 

. past 7 or 54,4 min. past 7, (с) 3844 min. past 7. a 

67. 142, min. past 1. , ‚68. 10 min. past 8. 

69. (а) (1) 2311 min. past 3 or 5418 min. past 3, (2) 393, min. past 


3, (3) 718 min. past 3; (б). (1) 2311 min. past 15 or 5413, min. 


ы npast.15, (2) 733 min. past 15, (3) 393, min. past 15. 


Кары 
EI 


19, 


11. 
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lhr. and 21$ min. ; 17 times; Ist time 3173 min. past 12, 

. 2nd time 3324 min. past 13, 3rd time 3612 min. past 14 and 
soon.  7l.lhr. 21$ min. six times, Ist time 4633 min. past 
6, 2nd time 4913 min. poss 7, 3rd time, 5244 min. past 8 and 
so оп. | 

3175 min., eleven times, (I) 2313 min. past 3, (II) 5428 min. past 3. 
Айе 314, min. successively. 78. 1hr. and 5,3 min. 

1 hr. and 55, min. 15. 32,8 min. 


EXERCISE XXV (Page 123). 


L r= ЦЕ, у= 1. 2. x — 845, у = 346 d. x == 6, УЗЕ 
Ebr 2. y= 3. x=]; y= 3. 6. ——6,y —3. 
Eu -18, y= 1h. Acum 20062520. 9. r= 15> узи: 
E to 2 ysl. H. vse 4, poe 27 12. к-12 улаа 
13. x—$8,y — I. 14. «x ==), 4554: 15. x — 20, y — 10. 
r= y=], 7.22, pee 18. 1— 12,9 == 
Еу 6 20. x = —20, у= 7. 21. x = 36%, y 2525; 
E. л==21;у=—=7 23. v--1i,yz9 5. 24: x 256; ze RE 
9.05 —— 0, у= 0) 26... 45:90, у 5560. | 
21. x= — 311, у = — 31. 28. += 45, у = 31. 
29. x = 138, y — 26. 30. x = 51$, y = 1412 91: c= 1 54, 
merece о-да af. ир. nbn 

2. ae — ód'"  ae— Фа 98. ae ээд mp’? lg — mp 

BO la дус, 2 суа; ёі 23 um 
34. л Ii ERRA “арг 35. x —0, y = 6. 

3 pe ,4d(óc —ef) | be(df — ae) 
6. x = 10, y = 4. 37. 20077 E a 

__ ab(b*e — c?q) óc(b*d — а? 21 i 

е E um * а — arc? 
9. p= 3284, qg = 2441. 40. 5 —305, g = — $8. 
И. A= 24, E. 42. x = 221, y — 122 
8. u = SET, 0 = — 18% dd. x cm 1, у 1 
Ely. 46.221, y =} 

__ 8533. — 6601 т МОТ yt 182 
ШО caes) — qp СООК A T 
Eo 1G; y — 22. 50. 0 = AL y = M. 
^ sooo n0: 4 
1. BE br 32: T co 777 98: 
3. 2,--Ё5, == — %. 54. po 56i, Y=! 21$. 
5. x = — 580, y = 442. | 56. x = 1, n ssl , 
А == ane ЗЕ, = m 32, 58. a= f£ y= 2, | 4 
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59. 
61. 
63. 
66. 
67. 
69. 
71. 
13. 
15. 
11. 
80. 
84. 
86. 
88. 
89. 


91. 


94. 
98. 


I7. 


118. 
121. 
123. 


124. 


128. 
131. 


ж == „иж Т: 600-2 1, y= р 


. Cycle. Rs, 800, ear На, 3,200. 62. H. Rs. 1,000: C = Rs! 750. 


18 and 13. 64. 4.and 3.. 65. III Form Re. 1, IV. Rs. 7. 


Short Rs. 2-12-0, 1 pair of shorts Re. 1-8-0. 

R= Rs. 60, jutca = Rs. 120. 68. Cot Rs. 5, table Rs. 4- 12-02 

А. Rs..5, B Rs; 4, 24510. Rs. 150 and Rs. 200 

500 pl. and 50 mangoes . 12, Bat Rs. 24, Press Rs. 3. 

12 teachers and 12 boys: . 44. Rs. 120 and 90.. j | 
Ist yr. 240, 2nd yr. 120. 76. Consulting 4050, other branches 4000 


Consulting Re. 1, visit Rs. 3. 78. 58 or 85. 19. 29 or 92. 
8l. 81.38. . “SR 998 33 Ero yrs., S = 18 yrs. 

С. F = 63 yrs. G. S = 14 yrs. 85. F = 48 yrs., son =:24 yrs. 
12 cm. and 13 cm. 2 87. 22) 203 ini Жеш їп. 


AC = 43 em., CD = 58 cem., BD == ¢ cm. 


AX —2:8in., XB = 2:4 in. 90. AX — 11-2 in.  BX-—48 ш 


2 
232 X 8:6 ст. 92. m = 35 yrs., d= 13 yrs. 93. 


48-95 26 . 96-44. . 97. Ghee Rs. 2-8-0, oil Re. 112-0. 


. Man 15 as., woman 6 as. :99. Half-rupees 39, rupees 19. 
100. 
102. 
104. 
105. 
107. 
109. 
111. 


13. 
116. 


Rs. 20, anna coins Rs. 400. 101. Bench Rs. 23, chair Rs. 13, 
а == 35, б = 18. 103. а = 100, 6 = 30. Sis 


Side of the sq. 56 уйз.; 64 yds., 49 yds. : | 
L= 160 yds., B= 128 yds. 106. L= 64 yds., B= 36 yds. 
ee 7, p= 15. 108. x= 2; y= L = 20, B= 3. 
3, 4, 2. 110. 6$ per cent., 7 per cent. 

12 as. per sh., 14 as. per sh. H2. == 5x + 3. 

ez 114. у= — x 4.5, 115. gar 


5x? -+ 6x +7 = 7; when x= 1 expression = 11, when х = 
— 3, expression — 34. 


p EIAS g = > == 8 2. expression = — eat + Xr 8; 
2 : 310 | : 

when л == 3» €xpression— 33° when += —8, expression == — 160. 

A=1,B=2. M9 A=, B= $25 129: Me + 21у = 8% 

y(y — a) = 4(x + 3). 122. Not cousiatent. 

(a) Yes, x = 1,y —2, satisfy all; (6) yes, x — 10, y-—4 


satisfy all the equations and face consistent. 
а and 6. The two equations are identical and hence cannot 
ре solved. 125. 3:4. 126. 104 oz. 127.2: 13 
40 oz. of gold and 20 oz! of silver. 129.63. ` 130. 55:92. | 
Gold 40;5,, silver 2344. —— 132. 9,9, oz. 133. 18 men and 40 days. 
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134. 24 days. :. 135. 15 days. 136. x = Oy y md. 
137. 20 miles and 15 hours. 188. x = 5, у —4. 139. 15. 
140. 24 beggars Rs. 3-12-0. 141. 1 ton = 12 sacks. С.Р. = £86.: 


142. 1 sack = 112 lbs. ; C.P. = £150. 143. Rs. 200 and Rs.-300. 

144. Free = + md., йе. 157 145. Scouts 12, buns --50. |. 

146. 20 seers, 40 seers. 147. Wet = Rs. 36,000, dry = Rs. 12,000 

148. 60 and 85. 149. Tram 300, motor 50. 150. Walking 352 yds. 

151. 6 miles and 2 miles stream. 152. 37 and 477 miles. 

153. 1i miles and 5 miles. 154. 2 mie and 20 miles. 

155. 31$ miles and 134 miles. 156. 30:22, minutes past 1. | 

157. 2 hrs. 46,2, min. 158. = 1855 бык MER min., B= 15244 
yds. per min. 159. A = = 245 Ys ,B* = 

160. 3.2, miles, 1,5; miles. 161. I. 36-9-0. 162. 10 ай. 

163. 210 miles. 164. Several answers but the first of these positions 
occurs.at.94 a.m. 165. 4 miles. 166. 3600 and 37260. 

167. 2000 men and 30 days. 168. 6,100,280,420,840. 

E. ш —11,0c—9. . a 140. -0---18. 


EXERCISE XXVI (A) (Page 148). 


1. (1) y—3, (2) y—4, (3) y —2, (4)у--5, (5 у==7; (a) They 
are parallelzz = 1; (6) They are parallel m —2; (e) Straight 
lines, the m of whose equations is the same аге parallel; (4) 1 
passes through the origin while others do not’; if there is no 
absolute:term then the graph passes through 0. 

2. (a) —7, —10:5, —14, —175, —4, - 14:5, — 19, — 23:5; 
ж==5, 35, 25, 2, З}, 4$, 33, 31 ; (0) Ist and 3rd quadrants ; 


- (0) 1 and 5, 2 and 6, 3 and 7, 4 and 8; (d) 1, 2, 3/4 pass 
through 0; () In the first 4 equationsc — 0, 3, — 4, 
— 9, —6. "These are also true from graphs. 


d 9225, 5, 7*5, 10, BS, 5, 2-5,4: r= miy —8, —4, —3, 
—11, —5:5, —34,.—3; . (/) In the 2nd and 4th quadrants ; 
(c) те 1, —2, —3, —4; (4) in question ; (2) m is 
positive; in question (3) ж is negative. In question 2 they 
pass ‘through the Ist and 3rd quadrants. In question 3 they 
pass through the 2nd and 4th quadrants. | 
4. (а) y= x, y= 24; y-4x (б) у= — ж, y= — 2x, y = — 3x, 
y= — 4х; Ча) y= 2x ; (0) y= 4x. 5 x —y —0, 
y —2x—0, y —$x—0, 3x — y — 0, 2x — Зу == 0, 3x -— 5y —0. 
These pass through the Ist and 3rd quadrants. The rest 
“pass through the 2nd and 4th quadrants. 8. y=1:2,°9. They 
"are parallel (0 x axis. 10. They are: parallel to y-axis. 
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11. 
13. 
15. 
18. 
22. 
26. 
29. 


34. 


38. 
40. 
42. 
45. 
41. 


51. 
54. 


56. 
58. 


63. 


69. 
13. 
15. 
18. 
81. 
82. 
84. 
87. 


92. 
95. 
91. 
99, 


EXERCISE XXVI (B) (Page 157). 


r=: 2, у----9, ' 12. x = 128, у = — 4'85. 
®==2-82, y= 2-91. 14: x = 2°43, y= 2-02. 

x= 34-4, y = 30. 16, 22779. ym — 3-07. УИ "03. 
= 9. 19-8. 20: a 2—20:9. 2]. == 5:4 nearly. i 
q 18. 23. x=='12. 24. x — 49 nearly. 25. 17:4 nearly 


*—L9,;y-'3. 27. x= S nearly, y = FE 28. 22-3, y 4, 
4=— 2, y= —7, 300 5 922. 2-5. By, x — 8 nearly, 
==? 43. ж==6б'й, у= Е8. dj. dom 279 =. 
ж==3, y=4. 35. Chair'— Rs. 6-8-0, table—25. 36. Bull = 
Rs. 80, buffalo — Rs. 120. 37. Gramaphone = Rs. 90, recor 
== Rs. 6. | | 


Boat = 3 miles per hour, stream — 2 miles per hour. - 39. 33 
l = 87 yds., 6 — 73 yds. 41. 6:82 kg., 17:6 lbs. 
41 metres, 38:5 yds. 43. 18 viss, 123108. 44. 12:4 mi., 26 km. 


Pain. 46.29:3[ft.,5L:3 ft. 68 ft.; 23:86 miles; 32 miles nearly. 
60° R, 43 7* С. 48. 167° F., 80°6° F., 113° Р. 57:2? F., 35 Е 
44-4° С. 49. m= 2212 90. Rs. 193, Rs. 73, Rs. 313. 
Rs. 320, Rs. 704, Rs. 808. 52. Rs. 400, Rs. 425. 53: -26, 57. 
Re. 0-12-6, Re. 1-2-6, Rs. 2-3-0. (55. 484 ft. per sec., 388 ft. pet 
sec., downward velocity — 156 ft. per sec., 20:1 sec. | 
Rs. 135, Rs. 1721, Rs. 1123. 97. 2, 730 nearly, 16 nearly, 6 hrs. 
2,900 ft., 2,200 ft., 700 ft., above sea-level, 59. Rs. 1,500, 
Rs. 1,750, 23 days. 60. 30 days. 61. Rs. 19-0-6. 62. 740. 
5.. 64. Rs. 9,000. 65.20. 66. 24. 67. Rs. 2. 68. 53, 38, 19. 
1/:ава 23, 10. 97, 82 апа 64. 15:78, 12. 48. 
Rs. 10-7-11, Rs. 10-11-9 nearly, 301, 302. 14. 8 as. 
47, 56, 49 and 45 nearly. 76. 54, 38, 17, 20. 11. 50:24, 35°17, 47 ЇЙ 
6'93, 8:23. 6°58. 79.21147, 12-07. 80. 2, 15, 44, £. 
42:8 per cent., 55 per cent., 73:3 per cent., 80 per cent. 
48, 24. 83. 15 miles per hour., 25 miles, 35 miles per hour. 
Ist investment. 85. 50 ft. per sec., after 11 sec. 86. Rs. 5-12-0. 
Rs. 8. 88. 2 a шаппа, Rs. 14-4-0. , 89. Yes, y= 5x Ge 
4y + 6x = 5. 90. 277 = 2763). 91. m= — 2, 1162°. 
Yes. 93. Yes, No. 94; (a) m= 5, c = — 3; (0) 2 — 8, c = — Ж 
(a) Yes, y — 4x — 7 ; (6) 5y — 6x — 5. 96. y = 4x, 5y = 6x. 
4y + x = 0, 6y + 5x — 0. 98. y — 4x — 10, Sy = 6x + 120. 
4y + x == 45, бу + 5x = 85. 100. (а) Not concurrent Ў 
(6) Concurrent 49° and 70°. 101. (a) == у; (b) у= 25; 
(0) x-4-»-2; (d) 2lines, y = x + 1:5, x= y + 15; 
(e) 2y + 3x = 5. 102. No. 15 travels at 16:4 miles per hour, 
No. 16, 20 miles per hour, at 12.53: at 129 miles from Madras. 
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103. No. 7 travels at 24-4 miles per hour, at 1.35 ; at 120 miles from 

: Madras. 104. At 5.54; 14:8 miles from Madras, No. 16 and 

No. 7 do not. meet. 105. Madras to Arakonam 25 miles per 

hour. 106, (a) Raichur to Guntakal'25 miles per hour; 

(b) at 13 hr. 54 min. 1521 miles from Madras, 5 miles distant, 

at 14.7: 107. At 1:55; 136 miles from Madras. Maximum, 
speed between Arakonam and Madras 39:7 and 30:4. 

108. It goes to Bitragunta at 15.50 ; to Tenali at 22.18. Rajamundry 
369 miles from Madras, 427 miles. 109. (a) Tuni 18.41, 
Ellore 2-20 ; (6) 303 miles and 459 miles from Madras т 
(c) at 2 o'clock at 311{һ mile. 110. (a) The two mails meet 
at 1.56, 164 miles from Madras ; (b) 4 miles and 116 miles ; 
(c) 2 hr. 28 min., 45 sec. 111. (2) 6.34 a.m. ; 5$ miles from 
Cheagleput; (5) 28i miles from Madras. 112. 6:54 a.m. ; 
9 miles from Chengleput. 113. 6 days. ` 14. 44 days. 

115. :74 days. 116. “54 days. 117. 2 hr. 12 min. 118. 1 hr. 40 min. 

119. 20 hr. 120. 2 hr. 36 min. 121. (а) 2 hr. 5 min. ; (b) 1 foot: 
(c) 6 br. 15 min. 122. (a) lOhr. ; (0) Ghr. 123. (4) 5*5" past T. 
15) 10:97 past 2 ; (6) 12^ (d) 43:6" past 8. 

124. (a) 22’ past 1 nearly, 1 hr. 55’ nearly ; (0) 27’ past 2, also at 
3o'clock; (c) 11’ past 11, 43’ past 11; (d) 27’ past 8; at 9. 

125. (a) 38’ past 1; (0) 43’ past 2; (с) 27’ past 11; (d) 11’ past 8. 

126. Rs. 52-8-0. 121. Rs. 270: (a) Rs. 250; (6) Rs. 1122. 

128. (a) Rs. 585; (6) Rs. 300. 129. (а) Rs. 1,000; (4) Rs. 324. 

130. Rs. 45; Rs. 120. : 


EXERCISE XXVII (Page 177). 


1. 1857—38:25" ; 1860 — 31:2" ; 1866—- 49:8". 5, 4500. 6: 26. 


7. 101°09, 100:2, 102-85. . 8. 484000: ^ 9. 29:73. 10. 3:9, 3:88. 
IL.-87; 1175 366°, 12. Elongation varies as weight or E. 
= 0°06 cm. per gm., 66 gm., 326, 69:cm. 13. 93 cm., 2:07. 


М. (а) 673; (5) 642; (c) 56:5; (d) 297; (e) 181; (а) 595: 
(0) 80; (c) 32:5. 15. 204°-4, 205°-3, 206*-56, 213*:3, 213°:5. 16. No. 


16: 25, 19. 43:4. 20. 125. 21. 39 and 7000. 22. 564. 

23. 53:4. 24. 5:45. 25. 10-6. ^. 26. 19388. 21. 88. 

28. 3219: 20171, 80. 7:38. 31. 225. 32. April7th, 
33. 42. 35. 212, 196. 37. 478, 790 38. Rs. 27-15-0 


39. 22-05, 14:18. 42. 400, 4:33. 43. V = 56:6, k = 56:25. 
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EXERCISE XXVII (Page 193). 
“1. 587500 84. yds. ' 2. 23:8:acres. 3. Half. 4. 98000 50. yds 
.$. 213750:sq.yds. 6. AD = 242cm., BC —' 3-4 em., и А 143°, 
ZB = 65, rU ligge, Z Рт==%6ў°. 1. AD =='64 km., LAs 
129:5*, 24D == 57:5°, area = 350200 hectares. | 


oo 


. ВС = 22", DA= 1:8”, CD = 1-3”, у C= 78^, .Z D e D$. 
9. 2 А — 123°, AD = 1:8", (CD — 743". 10. 2 A= 108°, 
AB == 6'0 cm., Ар =1 еп. | H. OD=3@ yds. 


12. AB = 174 yds., BC = 210yds., 'CD = 130 yds., AD = 138 yds. 
; and BD == 170 yds. 13. AB = 3:5", BC = 2:8", CD = 2:8", 
DA = 2", area — 15 acres 2041 Sq. yds. 


14. CD — 67:99 yds., area — 1 acre 254 sq. yds. 15. 4°62 sq. іп. 
16. AD = 330 yds., ‘CD, = 550 yds., area = 42-0633 acres. 
17. One side = 5 cm., area == 24 54. cm. 18. AD = 1:01”, DC = 


L95", LA = 981°, 1С = 586°, 2D = 113:3°. Areas = 
2'4 sq. in. 19. CD = 119:5 yds., area = 1:3770 acres. 
20. Area = 49 Sq..cm. І 
| | EXERCISE XXIX (A) (Page 196). 
1. (1) Only with respect to a and c, 36 to be changed into 5б. 


(2) % ''»; : @ and 6,— 3c? to be changed into b ор? 
п REN AR band c, 3bc a E 7bc. 
QEON MM а band c, ёс, Li es + 26с. 
| (5) Is perfectly symmetrical. | | 
(6) DE 2» 
(7) Is symmetrical with repsect to 6 and с, 62 + c? should be 
added. 
(8) Is symmetrical with respect to 6 and c, + 36? + 3c? should be 
added. 
(9) Symmetrical with respect to x and y, — 6xz — Gyz should be 
added. 
(10) Symmetrical with respect to. ё and c, . . . 5a? should be 


changed into 5a?, and — 76c should be added. 
(11) Not symmetrical — 425? should be changed into — 3062 or 
— 3a76 into — 4426. 
(12) Not symmetrical. 'The expression either at b+c or a? + 
0? + c? or a? + b? + сз, 
МИ ЖО CO ug: (3 7; (4) Any value ; (9325; JS 
| (7) — 7; (8 — 3; (СО) 27 (10) Any value. . 


EXERCISE XXIX-B (Page 198). 
16. I:1em., *:9 em., 1:5 cm. 23. 250 yds. 24. 2, of a mile 
139613. | СИ 
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EXERCISE XXIX (C) (Page 205). 


Be ssi. - 513i. 6,205. 1 61. RÀ (a) 15:6 in. ; 


12. 


T 


(6) 1:6.ft. 9. 5:15 ft. 10. 29 ft. T1. 10°37 ft. 
6 ft. .2:6 in. 13. EF = 11:8 ft. nearly, AB = 14 ft. nearly. 


EXERCISE XXIX (D) (Page 212). 
1 in. ; 6:9 sq. in. 2. 10°4 cm. ; 47:25 sq. cm. 


1. 
8. 1°737 ; 1:З»2. 4. 3 in. ; 9 sq. in. 5.7:1 ст. ; 50 sq. cm. 
6. 1:47 ; 272. 1. 25m. 16'125:sq. in. 3.7 cms., 126:42 sq. cm. 
9. >. 10. 2:5872. 11. 775 in., 2:8 sq. in. 
12. l5 in. ; 112 sq. in. 13. :75». 18. Rs. 45-13-10. 
EXERCISE XXX (A) (Page 214). 
1.120^,560*. 2. 1449, (79° 444^. 3. 120° each: 4, Z CPD.— 45°, 


24. 


1. 
25. 
26. 
30. 
34. 
36. 


:5930,-4 60. 38 in. 
"$e eI 


ZAPD = 45°, z ВРС = 45°, z APB = 135°. 23. 5 yds. 
80”. . 225. B26 ft. 


Ж EXERCISE XXX (B) (Page 220). 
2 in; 2. 72cm.  3.3in. 19. 3>ет. 20.2 in.  21.24*t. 


(8) Less than 10 ft. ; (b) Exactly 10 ft. ;^ (c) More than 10 ft. 


(а) Less than 2:2" ; (6) Equal to 2:2"; (с) More than 2:2". 
3 tangents, each = diameter. 

d= у (a+ b)?—(a—6)? —2 V ab. 

Tangents are boundaries, 49. 31in. 51. 13:8 cm, ; 25°. 


“эв 


ExERCISE XXXI (Page 234). 


1. 11 days. : 2. 13 days. 8. After 3 days. 4. 2nd day. 
5. 29 days. · 6. After2 days. 7. At8 a.m." 8. At 1.30 p.m. 
9. A. at 7 a.m. 10. At 9.12 a.m. 11. At 11:25 a.m. 
12. At4.5 p.m. © | 13. 9.30 a.m. on the following day. 
14. 123 days. I5. 4 hrs. after the commencement. 
16. After 1 year. 17. (а) 4:08; (6) 828; (c) 648; (d) 1°38. 
18. (а) 2:83; (9) 192; (c) 2°35; (4) 2:4. 19; Ча) 215 
(P) 18; c) 3557: ^ (и) 3-96. 20. (a) 20 — 36, 14 miles ` 
from Egmore ; (5) 1 — 0, 70 miles from Egmore ; 
(3) Pallavaram Olakur. 21. (1) 6 — 9, 236 miles from 


Egmore; (2) 9 — 50, 180 miles from Egmore; (3) 8 — 21, 
204 miles; (4) (а) 20 — 14, 27 miles ; (6) 20.— 48, 182 miles. 
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22. 
26. 
30. 


32. 


35. 
38. 


44. 


4 — 35. 23. 12 — 20. 24. 40, 35, 25. 25. 500, 300, 200 
4 21. 351. . 28. 6 days. 29. 5 days.. 
24, 15, cyclist 9 — 27, motor cyclist 9 — 9. 3l. (a) 1% miles ; 
(6) 1 mile from the village; (c) 74 miles an hour. 
z miles an. hour. 33. 21 miles. 34. Midway between P and Q 
4i miles, 6 miles an hour. 36. At 11.12 a.m. 37. 84 miles. 
3 miles per hour nearly., 39. 1182, yds. 40. 603 yds. per 
minute. .41. 797; yds. 42. a) hr. past 12, 4& hr, past 1, 
ү hr. past 2, tk hr. past pane so on. 43. 2 hr. past 12, 
т hr. past 1, f hr. past 2, 5. hr. past 3, and so on. 
144 hrs. , 45. 5 hrs. 1029 minutes. 


ExERCISE XXXII (A) (Page 241). 


. 75$ ft. 2. 26 in. nearly. 4. 13:1in. 5. 1680 ft. 6. 1120 yds. 


7..3 dt. 8. 2ft. 5383 in. 9. 732 in. nearly 10. 123 in. 
11. 7 ft. 12. 3497194 ft. 13. 12500 14. 2i. 15. 2034, rev. 
16. 54 miles per hr." 17. 15:32 in. @ 18. 7074 ft. - 19. *095 in. 
20. 1:38 in. 21. 3: 84in. 22. Second hand 70:4 yds. ; hour hand 

9'55 in., minute hand, 187 in. 23. 16 coins may be nearly 
placed, 6 coins more. dM. (0)728830:: (b) 35°2 in. 
25. (а) 3754$ ft.; (b) 3344 ft. 26. 29°05 in. - 28. (а) *3 ins 


AV 10 


19. 


20. 


24. 


28. 


(6) 15 rev. ; (c) 3Ь1п. 29. 1718 yds. 30. 63 yds. 


EXERCISE XXXII (B) (Page 246). 


. Area by counting = 3:22 sq. in., by calculation area'— 3:14 Sq. in. 


Error per cent. — 21 in. 2. 587 sq. yds. nearly. 


. 191 sq. miles. 4. `875 sq. in, 5. 38 sq. in. 6. ik Wy : 


: 4224400 Sq. ft. 8. 1817 in. 9. 398.54. yds. 
. (а) R= Ма? + 6; (6) 21°63 ft. H. 15:9 ft, H 28 1235 


1 Sq. in. left 13. 222; sq. F 14.-3:53 in. 15. 122°3 yds: 


from the centre. 16. 5854. 7. (a) 507 sq. in. ; (^) 454. in. 
Diameter of the wheels — 7 ft. ; ihe plot, 110 ft. 

30% sq. in. 21. 55:62 ft. 22. Circle = 1:03 sq. in. ; 
triangle = °62 sq. in. 23. The circle has the greater area. 
15371 sq. yds. 25. (i) 37:34 sq. in. ; (ii) 23:16.sq. in. 
(iii) 11:03 sq. АЙ 26. 77, sq. in. 21. 105 sq. ft. 
273 sq. in. 29. . 30. (а) Circumference and diameter ; 

(ii) Area of rM а and a square of side a.- .31. 22928 ee yds. 
Pe ET um de t 2 
A CA 187 а СЛ, (с) T7” ; (@ А=5 
2А 


Aas T А d ша 
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"x A A ; | 
h = 5: 0 а= 2  / 5; 0) ач 


(4) E. 34. 77 Sq. yds. 35 46013 sq. in. 
36. (a) 69:4 sq. in. ; (5) *83 sq. ft. 


EXERCISE XXXII (C) (Page 253). 


1. 1232 sq. in. 2. 264 sq. ft. 3. 17457». 4. 458?. 5. ЛОЛЕ 
6. 7°82 yds. 7. 7°82 yds. nearly. B. 6 ft. 9. 12:6 in. 
10. 2 ft. П. 26:2 sq. in. 12. 33:63 ft. 
13. 25 sq. m. 14. 36:32 sq. in, ДА 15. 20°63 sq. in. 
I5. Se, sq. ft. I7. 76:3 sq. ft. 18. 28571 sq. ft. 
19. (a) 41:9 cm. ; (0) 83:8 em. ; (c) 1676 sq. cm. ; (d) 3352 sq. cm. 
20. 1464 sq. in. 21. 6033 yds. 22. 168 ft. nearly. 
23. 11$ ft. ; 1682 sq. ft. 24. А?,--91:39 ; angle at the centre, 
177:4^ | І — 652? ; Arc = Ant. = 13°. "LL NBUE ol 28, 
Asla = 120*, Af 849, М.А = '56'5°, S.A cd 
Eu 22125. 21. 83:6 sq. ft. 28. 22°45 sq. cm. 
29. 9°13 sq. ft. 30. 13:04 sq. in. 31. 142:63 sq. in., 171:65 9 9. 
1114:51. 32. 100° ; 6897 miles. 33. 55°, 3793, 
34. 6:18 84. in. 35. 115:84 sq. ft. 36. 41:25 Sq. yds. 37. 34:64 ft. 
38. 2ch. 1 link. 39. 52°35 inches. 40. 19°66 ft. nearly. 
41. 8°28 ft. 42. 6146:562 cub. ft. 43. 15:07 miles. - 


44. 10°56 miles. 45. 178:88 miles. 46. 88 yds. 41. 3971 miles. 


TIU EXERCISE XXXIII (Page 259). 
1. (a) 4455 c. ft. ; (5) 78 c. ft., 162 c. in. ; (c) 675 c. ft. ; 


(d) 42 c. ft. ; (e) 1212 c. in. ; (f) 324 c. in. 
2. 1 cub. ft. 972 c. in. 3. 247642 c. ft. . 4. 1123 gallons. 
5. 564663 c. yds. 6. 546£lbs. 7. 91934 c. ft. 8. 2000 c. ft. 
rm : о iam. Ш unm oc 
E vecm:60c.in, 10. (а) 1 == 277 (100 == 7t (1) A= 517 

V V | 

(5) A = у = x: 11. :64 in. 12. *50 in. 13. °35 in. 
14. (a) 2:678 c. ft. ; (^) 2:803 c. ft. 15. 1748 c. ft. 16. 55932 c. ft. 


17. 2 prm + 2m (g — 2m) (r—2m) + 25m (0 — 2m) or por — 
(2 — 2m) (0 — 2m) (r —2 m). 18. 857 c. ft. 19. 8561 c ft. 

20. 3851 c^ ft. 21. 147018663 c. yds. 22. 580 bricks. 

23. 3646:84 lbs. 24. 2894-4 million sq. ít. 25. Rs. 0-14-5; 188 lbs. 

26. 50400 cub. ft.: 27. 6:4 in. nearly. 28. Rs. 31-8-0. 29. irr Sq. mile. 

30. Side 9:4 in. ; diagonal 16:28 in. 31. 4:97 ft. 32. 624 tt. per hr. 
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23 


40. 
43 
44. 


“43. 


50. 


бур = 


` Height of the square 519° 


9081 sq. ft. 34. 2583 cub. ft. 35. 2 c. ft. 684 c. in. ; 2 c. ft. 


504 c.n. 36..17386 c. in. 81. 3:308 c. ft. ; 
cot = 1529°95 lbs. 38. 108 c. in. 39. 28 in. 
126 boys, 144 c. ft. 41. 116 days nearly. 07-7 $9. 


. Rs. 9-0-5 if there is no lid, Rs. 13-3-1 if there is lid. 


Rs. 42-11-4. 45. (1) 49—06°; (2) xt — y*; (3) x9 + 7x5 + 7x* 

— 35x? — 56x? + 28x + 48. 46. (x + 5) (x 4- д). 

xpgr 
ny 


units of area. 48. 7 ft. 62 in. 49. 163 cub. ft. 


256 books and 4 cub. ft. 51. (a).35 books ; (6) 350 books ; 
(c) either 320 or 336. 52. 1066 blocks. 53. 5688. 


. Rs. 630-14-6 nearly, Rs. 68-1-10. 55. 4in., 8 sq. in. 


91238400 c. ft. | 57. 3683 nearly. 58. 15840. 
е (a — 2d) (5 — 2d) (c — d) 


. 760°5 ‘oz. 61. 3705 lbs. 62. 999-9 oz. 63. Rs. 552-10-6 ; 


31440 bricks. 64. (a + 6)? = a? + За20 + 3a5? + 53. 


. 486 measures. 66. 277:2 cub. in., 5 41 gallons. 
-4Х8Х104-8Х8Х 201448: 960 — (8)? — 448. 69. 13 in. 
« 362 cub: ft. 


ExERCISE XXXIV (A) (Page 270). 


‚ Өе. ft., 1696 c. in. 4. 1 c. ft., 15126. 18, 3. 3°62 in. 
e llft. Gin. 5. 1 sq. ft., 139 sq. in. nearly. 6. 1 sq. ft. 65 sq. in. 
- 10'lc. in. ; 41:68 sq. in. 8. 84 c. in., 150 sq. in. 

. 120 c. in., 920 sq. in. 10. 360 c. in., 348 sq. in. 

· 35°28 c. in., 66:08 sq. in. 12. 175:5 c. in., 307:8 sq. in. 
- 78:51 c. in., 130: 70 sq. in. 14. 70:146 c. in., 119*69 sq. in. 
. 265/75. c. in. ; 435:8 sq. in. 16. 14289:82 Ibs. 17. 3:95 in. 
. .2227*918 c. ft. 19: :38:024:2/ ft. 7 7 20. 44000 c. yds. 


: 2 
Height of triangle | 625 22. rect.: A +: 5:9. 


9400 c. ‘ft. 24. 1170 c. ft. 25. 1802240 c. yds. 26. 2:598 c. ft. 


» 450 c. in. 28. 2:07 c. yds. 29. 161:591 sq. ft. ; 3231:82 c. ft. 
192c.ft. 31. 3840 c. ft., below the verandah ; 2720 c. ft. above 


the verandah. 32. 380160 c. ft. 33. 506880 с. ft. 


. 22320 c. ft.. 35. 816 c. ft. 


Exercise XXXIV (B) (Page 277). 


. 443'23 с. in.. 2. 1897:28 c. in. 3. 342:65 c. cm, 4. 358:52 с. cm. 
‚ 945 c. $t.,.128 c. їп. 6. “166 in. 1. 927 cm.. 8. 6°27 in, 
e 6°396 in. 10. 43:8. 11. 1:64 cm. 12. 8°15 in. 13. 7:74 cm. 
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E 3%. 15. 3:1416. 16.3:1416. 17. 13°26 c. ft. nearly. 18. 1253 c. ft. 
19. 301°6 c. ft. 20. 56$ c. in. ; 10958 c. in. 21. 624:2 c. in. 
22. 59:17 с. im. 23. 961:142 c. cm. 24. 371-76 c. in. 25. 9822ac. 
26. rect. : cyl. = 1: ZL5l. |ZK.'88. 28. 25455 c. in. 29. 21°85 ft. 
р 30. 5239 gall. 3l. Diameter of 1 measure — 4:34 in. diameter of 


4 measure = 2:34 in. 32. 3°96 in., 2°74 in., 2:14 in. 
2 
33.. (а) T 67a; (6) т a.; (c) 4 times. 34. dia. 2:86, ht. 5 in. ; 
1'6 in. ht. Sin. 35. 34:5 in. 36. 1165 c. ft. 41. 10 c. ft... [2 
11724 c. in. 38. 1121 c. ft. 39. 22:9 c. ft. ; 4136:8 lbs 
40. 383 c. ft. 41. 1096945 gallons. 42. Rs. 330 ( 
43. 9 c. ft., 866 c. in., 1085 15. 44. 268 c. in. 
45. 3072 yds. per hr. 46. 7 wooden cylinders. 41. 1:93 lbs. 
48. 4:4 in. nearly. 49. 33 jars. 90. 6:3 cm. nearly. 
51. 1:43 с. in. 52.6715 ft. . 93. 1°06 ft. ; 16°06 ff 
54. 160$ c. ft. 55. 124 persons ; nearly 10 екл 


56. (a) 1 pair of opposite sides ; (6) Another pair of opposite sides ; 
(c) A pair of adjacent sides. 

€ (i) 46917c. ft. ; (ii) 238923 c. ft., (iii) 35405 c. ft. 

57. '488 in. 58. Vol. of lower : Cylinda = 282§ c.in, vol. of upper 
cylinder = 752 c. in. 59. :2064 c. in. 60. Rs. 16-9-11 nearly. 


61. P ша їр the circular one is the cheaper. 

67. 17 sq. ft. 11 sq. ini nearly. — 63. Rs. 202-13-4. — 64. 1(r — A). 
65. V2:1. 66. 429 c. in. 67. Rs. 9-8-2. | 
68. s— 7 w. ?/. 69. 781. 70. :54 c. in. — 71. ·902 sq. in. 

4 
12. 2078 1п. 13. 2:1 cm. 14. 62; c. in. 15. 112 cubes. 
76. 18208 gallons, 6:2 in. 11. (a) 151 in., (6) *823 cub. in. 


18. 68°64 kg. ; 625625 c.c. 


EXERCISE XXXIV (C) (Page 288). 


1. 770 c. da 2. 3774 c. in. 3. 292 c. in. nearly. 

4. 1:82 in. 5. 2:1lin. 6. 59 in. 

7. 446 in. |. 8. 4/76 in. 9. 42 in. 
10. +37 in. 11. +227 c. ft. 12. 10:214 c. ft. 
13. 1928:5 c. in. 14. 392 c. in. 15. 189°627 c. in. 
16. 293331 c. ft. 17. 4902 c. in. 18.. 3149 c. in., 7542 с 
19. 14:51 c. in. 20. 1°77 c. in. 21. k = 30 ft., d = 19:54 ft. 


22. Vol. of con. portion = 4,4 c. in. ; of the other обоа 1083? c. in. 
23. Y 93:3 = 4 6 in. from the vertex. 24. 4:9 i in. 25 Эне... 
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26. 2in. nearly. 27. 34:802 sq. in. 28. 1936:9 c. in. 


2 7r 42 i 
29. Area of base = A ; of:slant surface == әй A ;aright angle. 


2 

30. 80:52 sq. in. qo 7941, -1221577-sqx ft. 
32. V3:2. 33. 1 = 6:45 in. nearly. 
24 A525 in. 35. 377 in. (this involves a quadratic). 
36. 14 in. nearly (quadratic). 37. 56:17 sq. in. 38. 19-98 c. ft. 
40. 9:38 in. 4l. 1:5. 42. Rs. 9-3-4; 9428 c. ft. nearly. 

ht. of 8 ollock measure , 
5 ҺЕ ОЁ cone - UTR 

TR ` : : ui 
44. 6 where d and 716 the diameter and height of the cylinder. 


45. $in., $in. 46. (а) 452$ c. in., (5) 209:5 c. in. 47. 48:1 paras. 
48. 56 c. ft. 49. 241 37 c. in. 50. Vol. of big cone : Vol. of cyl.: 
Vol. of small cone :: 8: 3:1 | 


MISCELLANEOUS EXAMPLES. 


SIMPLIFICATION OF FRACTIONS. | 
1. 4:23, 2:23, 1:309, *691,:763, 1:447, -236, :448, 1:896, :690, 1.89€, 
— ‘690. 2.34 3. Bex Ww. 1L 5. 4X. 6. 1. 


28885 
4. 112. 8.2. 9, 4 35173” 
1 acde — acdf + ac + ae — af + b (de — df + 1) 
: cde — cdf + c +e — f 
G.C.M. AND L.C.M. 
P inc. 2. 8 times. 3. Either 224 or 56. 45 122; 
5. k = 20, с = 10. 6. 160 min. 7. 175 min. ; 355 min. ; 160 miles, 


15 miles, 12 miles. 8. B reaches earlier. 197 yds. nearly. 
9. 40 min. after starting, 60 yds. from the starting point. 
10. A's 104:8 in., B's 120:8 in. 


DECIMALS. ‹ ' 
1, 486548 Rem. -000152.. 2, -92. 13, 1:51. -4. 2°72. 8. 367880. 


6. 204-272. 7. 1188: 54205. 8. 354:764772. 9. 417-307 tons. 
10. 28:8075. 11. 150°66719. 12. 13641:709. x 


САРЕ О ооо, ү К ЖАРА. : 
1. 2635 miles. ^^ 2. 2498 acres. ` , 3.525: AE 6. dado ft. 
8. From B, 65'5 in. ; from D; i in. a TR 9. E) i48 acres. ! 
10. 4 ас. 1244 sq. yd ie ом Es Mere 


30. 
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PARTNERSHIP. 
Rs. 960, A gets Rs. 460, B.Rs. 200, C Rs. 300. 
After 4 months. 3. A Rs. 18,400, B 12, 2662. 4. 20 per cent. 
У 122a : (12 — m) bp Af 
IE ru TN Co. ыг ag pm vu) i^ TEES 
6750. 7. Rs. 600, Rs. 900, Rs. 500. 8. Rs. 45-2-7. 


. Rs. 160, Rs. 168, Rs. 100. 10. Rs. 8,000, Rs. 5,000. 


Rs. 490. 12. Rs. SIG: 13. A Rs. 189, B Rs. 84; A Rs. 189 ; 
B Rs. 126. 14. A's Rs. 32,400. 15. At theend of 7 months. 


© 42,310. I7. Rs. 5,200 18. A's Rs. 840 and B's Rs. 420. 


. A's Rs. 303-12-0 ; B's Rs. 506-4-0. 20. A gets Rs. 450, B Rs. 1,200. 
Е Бэ. 125, Бв, 125. . 22. A's Rs. 750, B's 700; A's Rs. 1 ,650, 
B's Rs. 1,540. 23. Rs. 270. 24. Ез. 525. 


. A for 14 days, B for 16 days. 26. A Rs. 450, B Rs. 747, 


CRs. 120. 21. A Rs. 2,240, B Rs. 1,692, C Rs. 2 ‚364. 


‚ Rs. 480, Rs. 5333, Rs. 466%, 4 per cent. 29. Rs. 4,860. 


893, 4210. 31. 73 month. 32. 70 cattle, 9 months. 


PROPORTION. 
y varies universely as x?, y = 12 nearly. 2. 9°05 nearly ; 
Ay". 3. 1631:373. 4. 28:6 yrs. 9. 4014480600- 


- кбоб. 1. 342 Ibs. 8. 1:0075. 9. 200 c. ft. 
. 6sq. miles 453 ac. ll. pay: бох. 12. Rs. 30,250, Rs. 42,250, 


Rs. 56,250. 13. 400. 1. 11900. 15. $4 b 06 gh - 


{== 147. 64. 16. 1 cwt. 17. 1950 y(x "== 20). 

(a) 2000; (6) 6 ps. in the rupee ; (c) Rs. 42-3-0; (2) Rs. gy 
(К — 2000). 19. Rs. 28-2-0. — 20. Tax — 32 + m 

70 men. 22. 114 men. 23. Rs. 8,78,850. 24. Rs. 48-2-0. 


PERCENTAGES. 
(1 2 3957 js $ 2. 167 milli 
: — — ———}; З А millions. 
de 19/5 (1 — o) (1- T 
- 70,848,000 ; 76,161,600. 4. 12:986. 5. 4271 lakhs. 
doy рг ( ai ! А 
( 100 ) n T 05 A ; 1. td, 2 
b үз 1 
a(1 — 158) :17:1479, 4.9. Е = 364 per cent. ; V = 42.8, per 
cent. 10. 38s. 11. 7:5 рег cent. ; 42:7 per cent, ; 
. 11:2 per cent. ; 46:1 per cent. 12. Rs. 12,20,40,450 ; 


`45 per cent. ; ; 1737:85380 ; 64 per cent. ; 19549330 ; 66 per cent. 
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2f IH D cM n ш 


13. "-- WO О TABLE 
14. у —x — Ду 15.. 56$ per cent 16. эв + 3p (1 E E | 
d 100° шыл ; 10000." 100 
| 2) Ga 
17. 75:5 per cent. — 18. A (1+3 mid 
AVERAGES. 
144ax — 206y ДРОЖ TIL cS Bye 
К IMa — 206. X 124. $ 1354. 2 (а) L4 4-2 Н A3 2-8 , 43 19 8, 
(0) 71 per cent. ; 72 per cent. ; 40 per cent. 3. Illiterates : 


Hi — 195774, ch = 737106 ; М == 2052725; Average No. : Н--6, 
Ch 4, MeeG; All гоњ. : Li = 512947. Illiterates : 
2900155 ; Total 3413102 ; Average 6. 4, a+ 26. 5. 481. 


6. Rs. 10-3-10. 1. Re. 1-3-3 ; Re. 1-8-1. . 8. 20 days. 
d а 2 Е » 
9, = 2) hrs. ; = miles an hour. 
spe! Sag UUGcra2-yG-» " 
ag + vs 
19. ----. 
p 
INTEREST. 
1. Rs. 60-3-10 (nearly) if present worth is calculated or Rs. 62-8-0 
if interest is calculated. a. £271. 3.. Rs.. 1,041-10-8. 
4. 9,5 per cent. 5. 42,000. 6. 4 per cent. 1. £556-1-4. 
`8. 4976-11 3. 9, Rs. 32,000. 10. 42394. 
11. Bank owes him Rs. 576-5-4. 12. 3500000. 


FORMULAE AND SUBSTITUTION. 


1, 9:4843. 2. 1058. 3. 42925. 4. 449004; 111:5136. 
5. 456476. 6. 4:225 sq. in. ; -3014. 17. 233. 8. ES. 
H 1 AE? 

9. K $a 2 oh he (s ыг 1). IE s 

SHORT METHODS.. ("pet 
1. 372123504. 2. 0317, rem. 3120. ` 3. Rs. 5,916-13-9. 
10. 4350-3-4. 11. Rs. 2,049-11-11. 

SQUARE Root, 
Lh 50°65 ft. ; 51 ft. 2. 11:314 miles. 3. 460 yds. 1 ft. 6i in. 
4.. 72 men, 288 women. 5. left. 6. 4: 47 i in. T. 33548 
8. 347e im. ЮА 5385 ft. Ё 


1. 
3. 
8. 


10. 


10. 
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. EQUATIONS AND PROBLEMS. 
X-—loycl 2.у = — 80), r=- H; x= 3h, y= — 5 
l2sides, 4.5:6. 5. 139331. 6. Advertisement — Rs. 3,000, 
Expenditure Rs. 12,250. 7. Rs..5,0622, Rs. 5,325. 
Man's wages 9 as., boy's wages 4 as. 9. (a) A Rs. 100, 
B Rs. 90; (6) A'sincrement Rs. 8, B's Rs. 10; (c) 5 yrs. 
135, A. 11. 480. 


PRACTICAL GEOMETRY. 
4 Sq. cm. Eo in. 52; 7°79 sate. 4. They are equal; 
they are equal. 5. 8cm.; 48 sq. cm. 6. 181°86 yds. 


» 17:4 ft. 8. бсш. Z BAC = 41°; 42°; a parallelogram which 


15 ? the quadrilateral. 9.55 yds. 1 ft. 6 in. 
9°66 sq. units. IT. (0,.— 1) СОКОВИ: (2.5, 0). 


GRAPHS, 


ЗОО Ур: 5 р.т. 3. 10°46 a.m. ; 62 miles from 


Madras ; 7.11 a.m. ; 12 miles. 4. 94. 5. 1 hr. 36 min. ; 
1:8 miles. 6. 7.30 a/m. | 11.12 дейт ; 103". 1. 20 acres 
and 25 acres. 8. 212 miles from Madras, 8.12 a.m. 


. (а) 1:4; (6) 61; (с) 91. 10. Rs. 95-5-0, Rs. 118-2-0. 


MENSURATION. 


Rs. /48-11-8: 2. 10-1in.  3.24ft., 2$ hrs... 4. 66:90 sq. іа, 
42:412 c. in... 5..°6 of an inch. 6. 381 ft. 7. ‘79 cf an in. 


8. 3:1. ГОГЕН, 7: in. 10. 6156 c. ft. per hour ; 164:16 sq. in. 


13. 
16. 
- 1 ft. 1 in. nearly. 20. 520344000 c. ft. ; 142 in. 


. 12 су. 1 qr. 31b. 15 oz. 12. 5208 lbs. water ; ; 16303$ lbs. 


mercury 5616,55; Ibs. steel ; 8069$ 1bs. cast iron. 
838:109 c. in. 14. 3 ft. 74 in 15. 385 : 324. 
16 min. nearly. 17. 327 165. 18. Rs. 173-4-0. 


PROFIT AND Loss, 


. 268 рег cent. ; Rs. 2-4-0. 2. Rs. 23,292. 3. Chicory 9 as. ; 


coffee 16 as. 4. Rs. 152-9-7. 9. Increase ; 40 : 41. 


‚ 535, per cent, 7. З as. llps.; Rs.48-11-10. 8. 16:8 per cent. 
‚ Rs. 23-9-1. 10. Rs. 1,018-12-0. . I1. 43:675 per cent. 
. Rs. 140-4-0. 13. 32 tons. BEPLUI 5:3. 


eui 
. 100 б (1 4 (0) (1 ++ 10) (1 -100) —1 | per cent. ; 16 nearly. 


28 
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8. Rate= 


11. 


14. 
17. 
19. 
21. 
23. 
25. 
28. 
29. 
31. 
32. 


39. 


41. 


sae 
. 


'TIME AND DISTANCE. 


« Distance == — 40 miles, rate = 10 miles per hour. 
.. Distance = 70 miles ; rate == 10 miles per hour. 
. Rate of driving = 6 ‘miles .an hour, rate of walking = 3 miles 


an hour. 


О Miles from P. 5. Ata placc 7 miles from О in 28 hrs. 
22 С - >) miles; 25 miles. 1, wesc (а +b). 


m+ xa а — ту — 

х-у-2 
hour; 5. 10. 12 miles 890 уаз. 

Rate of the thief = 405 miles per дау; that of the detective = 244 
miles per day. 12. 181 miles. 13. 113 sec. 

40 miles ; 20 miles. 15. 238 sec. 16. 3$ miles per hour. 

40 miles per hour. . 18. 45 miles per hour ; 132 yds. 

3 miles 36$ yds. 20. 228 miles per e 

17; mile. 22. S reaches earlier ; ” 358 hours and 3232 hours. 

12.374 p.m. ; 185 from О. 24. 2 miles an hour. 

5 miles. 26. 171 sec. 21. 4$ miles an hour. 

Train = 2633 miles an hour; man 221 miles per hour ; 

(a) 6.50 a.m. ; (6) 7 a.m. ; 6.57 Кзыл АЫ 30. 8.20 р.ш. 

30 miles ; 6 miles, 73 miles dnd 10 miles an hour. 

12.22% p.m. ; 164 miles. 33. 1 min. 48. sec. 34. 4 of a mile 
further (han the usual meeting place in the direction of the up 
train. 35. 9%. 36. 3214, miles an hour. 37. 4:56 min. after 
he heard the second shot. 38. 1181$ yds. 

45 miles per hour ; 220 yds. 40. 8$ min. past 9; 342 miles 
from the starting point ; А 10 a.m. ; B 9:36 a.m. 

45 miles per hour. 42. 77 yds., 99 yds. ; 45 miles per hour, 
35 miles per hour. 43. 135 miles. 


; 4171 
; 82 miles an hour. 9. miles per 


APPROXIMATIONS, ERRORS. 


Rs. 54-7-9. 2. Rs. 22,800 ; Rs. 20,400. 3. 36,360 sq. links. 
a (b — c) + 823 

pcd i 
(9) 7230 oz. ;; (с) Rs. 15,00,609-5-7. 6. 30:3 and 29:2. 


720 times ; 5. (a) "1921 oz., “323 oz. à 


. 217 yrs. 8. (а) Rs. 14-13-6; (б) 2:0873; (с) 6249879; (d) 140. 
. (а) 29'7 per cent. increase, 48:1 per cent increase; (6) 55:3. 


Rs. 57-2-0. 12. 309375 kg. 
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TIME AND WORK. 
48 men. 2. 1000 c. ft. 3. lódays. . 4. Rs. 13-2-0. 
. Rs. 41-4-0. 6. Rin 75 min. ; Q in 30 min. ; P.in 8}4 min. | 
. 36 days. 8. 675 days. 9. 130 men, 65 women, and 260 boys. 
131 days. i 


CONSTRUCTION OF QUADRILATERALS. 


. 2:9 miles. 10. СЮ = 5 cm., BC = 4:8 cm., Z B = 70°, 

ХОС OD 70°. 13. 17:36 sq. cm. > 
„1°74@,- 4885,-792". 16. 65°, 115°. 22. 858:93 sq. yds. 
. 76:8 sq. cm. 24. 102 sq. ft. 26. 598 ac. 3680 sq yds. 
€ 00'S sq. cm. 28. 495 ac. 420 sq. yds. 

BANKRUPTCY. 

, Rs. 1,575: 72. 04 as. 3. Rs. 4,6875. 4.12 ав.) Ds. 
Gas 1p: 26. Rs.4,000. 1. Rs. 12,000: 8. Rs. 37,350. 
. A Rs. 6,000, B Rs. 5,000, C Rs. 4,000, D Rs. 1,000. 
. 49,309,4,, 427111: £1938. 11. Rs. 4,000, Rs, 400, Rs. 50. 
„ 435576. 


REVISION PAPERS—II SERIES (Page 344). 
E * 
. (а) A cub. metre >a cub. yds. or 27 cub. ft. ; 903 X 573 = 90500 X 
5:73 which is less than 90300 X 6 i.e. 541800 ; (c) the greatest 
2 | .99 

value == 52229 шиг ETE = :121. Hence absurd ; 
(d) (28)? = `0784; (e) V20 X 10 X 6 X 5 = V6000 = 10 X 8 
= 80 nearly. 

. Rs. 1,467-13-5. 3. Dry 8acres, wet 10 acres. 4. 40 miles from Р: 
33 hours. 5. BC — CD = 2 V2in. DA=2in. AB = 2 V3in. 


area — 74640 sq. yds. 6. “009211: 7763 miles. 
*0316. 8. (a) 2:6, (6) *0857. 
II. 
1. (a) (5x — 3) (5x + 14); (6) — 12 (x -2) (x + 1) (x — 1). 
. 4°62 sq. in. 3. 13:75 ft., 1111 ft., error in area to the nearest 


sq. ft. is 30; Rel. errors are 4*; ft. and A, ft. percentage error 
81 per cent. 

vo 
. At 10.50 p.m. ; 95 miles. 5. > er '87 in. апа 120°. 
. 60 miles by rail and 90 miles by river. 1. 1 gallon = 277:27 
4 cub. in. 8. 1:2 in. and 0*6 sq. in. 
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ПІ. 


. 20,000 sq. miles. 2. 1°12499. 3. 2:38 sq. in. 3. 5 cms. 

. Father 30 yrs., eldest son 73 yrs., youngest son 6 yrs. 

. 3835 yds., Rs. 6,7091 nearly. 1. £6, ў A 
-€=1-+%4m wherec is the cost in rupees and m the number of 


miles ridden. 


IV. 


· 231 (hundred thousands). 2. 387. 4. 5cm., 24 sq. ст. 


5. (4) 19°74; (6) 326 ft. 6. 22 yds. 7. 5:5 in. ; 54 acres and 


. 62 lbs. 6:4 oz. 2.2— 
‚. К. 1,365. 6. 8-5-7. 1. 19 men. 8. 22. 


2640 sq. yds. 8. Rs. 300, Rs. 3671. 


V. 


2 2 
53201131, 3. Chicory: coffee :: 4:17. 4.100 Сает. per cent. 
: а 
y dE ==; 1. 20 cows and 30 sheep. 8. 9.15.a.1m. : 68 


miles from P. 
VI. 
4° 


ШЗ? "986. 3. 40 ft. 4. 3:46, 


ONTT, 


. “268. 2. £198-15-0. 3. L = 27 ft., B— Y ft. 
. ВС = 8 ст. апа Ар = &4cm. 5.2 in. EE 6. 92, sec. 
. 1151 sec. 8. At 6 p.m. ; 30 miles from P, 73 miles per hour, 


VIII. 


. £46-2-6. 2. 265 metres, 8. £137-10-0. 4. 4:22 sq. in. 
. Ж#== 7, у — 9, 6. DC. = 34 em. and BD = 5-4 ош. 
- 45 miles per hour, 37 ft. nearly per sec. 8. 862 c. ft. 


* 


LX. 


‚ 154. 2. 30 gallons per head, 6s. per head. 3. 2 kg. 252 gm.” 
‚ CD—45cm., /С== 105, ZD = 78°. 5. x —5,y—7. 
- 4.43; 4.26. 7. 66962 165. 8. 2in.,llin. : Sq. octagon :: 1: 4:8. 


X. 


:252*06. 2. `25000. 8. *0000099 per cent. ; 97; -038 per cent. 
. 4$ miles from town. 6. 239:1 miles. 7. £16,750. 8. 24 ft. 
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S.S.L.C. PAPERS. 


1911. e 
1. Q — 3, rem. — 21. 2. Area of the rectangle = 99°80 sq. cm. 
nearly. 3. Rs. 3,295-11-0. 4. 33:7 per cent. nearly, the 


greatest percentage is 63:8, the least percentage is 18:9. 


5. Rs. 90 more. 6. 878 men. 7. 490 yds. ‚8. 40°124 in. 
9. Rs. 5 for 8 miles. 10. No. 1 — 100 miles from Madras, No. 2 — 


305 miles from Madras, No. 3—275 miles from Madras ; No. 1 
passes, No. 2 at 2.15 a.m. on Tuesday and No. 3 at 4.10 a.m. 


on Tuesday. П. AD = АВУЗ. 12. :79 sq. in. 


13. 27:6 in. 14. 35 ft. nearly. 15, 0 = P D (v — 30); Rs. 165 


to the nearest rupee. 


1912. 

1. Name  .. ЛАС ЮГЕ FIGIH LIN UNO 
Ho .. ... |105| 50 26/145] 90| 38| 21/131 53| 45| 58114 
Percentage s 70 33| 17| 97| 60| 25| 14 87 53, 30| 39| 76 
Ek |. 2131 81 r 91011 2 9 9 7 2 

] | 

2. (1) — Rs. 80-12-0. (5) — Rs. 260-11-0. 
Шу = 2: 3035-0. (6)= ,, 354-3-0. 
(3) = ,, 192-11-0. (7) = ',, 51-0-0. 
0) = ,, 202-9-0. 

3. (1) Omit (stocks and shares); (2) Rs. 76-5-10. 4. 141 ft. 

5. 910000 sq. yds. 6. 1571 sq. ft. nearly. 68. 1032, 100°1. 

9. 44662 tolas. 11. £32 a year, Rs. 75 a month. 


12. x lbs. per sq. ft. == :489x gm. per sq. cm. 13. Rs. 4. 
14. 45 cm. nearly. 15. Rs. 0-7-11. 


1913. 


1. (1) 919366 ; 266,526 ; 67,099 ; 61,571: 40,673 ; 31,321. 
2. 449-6-4 ; Rs. 236-11-5. 3. 3035 ft. nearly. 4. x» —4,y = 3. 
5. 1] m. 5 fur. 195 yds. 1 ft. 8 in. 6: (1):2 ;. (2) 4. 7.7095: 00: 
8. (1) 7:071 sq. in. 10. Rs. 306-4-0. 11. Rs. 2-10-7. ’ 

12. 3103:788 kg. 
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. 1914. 
І. 698, 667, 683, 348 ; + 35:1 per cent., — 7 per cent., + 355°5 р; 
cent., + 38'7 per cent., 17:3 per cent., — 2:2 per cent. 
3. = ; 9:9 nearly. 4. 5:16. 5. Rs. 400. 6. 263 ft. 
т — 
7. 504 sq. yds. nearly. 8. 285 sq. in. 9. 3 min. 10. 58542 
12. Highest 44:6, December 27, lowest 36:4, September 3. 


1915. | 
І. £0-7-0; £0-8-1; 42 per cent. 2. £0-18-3. 3. 3 lbs. nearly. 
4. 1330; 320. 5. a = b (f — е); c = d (f + e); f = 10, e = 2. 


6. 1:4 ft. 7.5 с 2 tom. 8. 51 tons. 9. Rs. 5-10-0 
Rs. 3-12-0. . 10. Rs. 23283 nearly. 11. 61 minutes. 

12. 88 lbs. 

1916. 

1, (1) D= 11:8 per cent., D 17:4 per cent. ; (2) I 11:0 per cent. 
I 13:6 per cent. ; (3 D 66:7 per cent., D 75 per cent. 
(4) D = 25:8 per cent., D 27:1 per cent. ; (5) I 1°8 per cent. 
I 1:5 per cent. 2. Rs. 9-4-6. 4. 8. 9. 4 as. 


б. 17 c. ft. nearly. 17. 1-64 in. nearly. 8. W = 218$, P = 20( 
9. 2 (5 +9 4- 7) (4d + a) — (ap + bg + Cr) as., d'z 20 
10. + = 62, y = — &. I1.. BD = 5:8 cm., B = D = 105°. 
12. (1) 3: (2) 8. 
1917. 

І. (i) 77; (ii) 5:98714. 2. 13:3 per cent. 8, Rs. 525. 

4. Rs. 4,472-14-0 ; 6:4 per cent. 9. 205 ft. 6. 6 in. 6 lbs. 

1. 12682 nearly. 8. Subtract 7 from the final result and divide th 

remainder by 2. 9. А Rs. 70, B Rs. 130. 10. 5cm. 


1918. 


1. (i) Rs. 3-13-3; (i) 16:7 percent. 2. Rs.200. 3. (i) 40 min 
from Madura at 13.38; (ii) 12.34; (ііі) 16.41; (iv) 13.8 
29 miles; (v) 14.53 and 65 miles from Madura. 


4. 18,000,000 sq. miles ; 120 miles to an inch. 9. 4*0 per cent. 
4'8 per cent., 5:8 per cent. 6. Rs. 1,232. 1. "41 cm. 
NUM pm ; 36°4 per cent. 9. 29 miles. .10. 1. 11. 30 miles 

ary 
12. 17 inches. 
| 1919. | 
1. D has the lowest average 34:5, C the highest average 41:4. 
ge 925. 3. 1277 ac. nearly. 4. (i) 2:30 p.m. ; (ii) 1:5 p.m. 


37; miles from P; (iii) 915 a.m. 121 miles. Sa Rs. 112. 
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6. (ii) 5:85 sq. in. a. ft. Sin. 8. 24 men and 20 boys. 
9. (i) 7:2in.; (ii) 18 men more. 10. 1:4 in. 


am + ón (100 Д0): : 2 
11. К. Mt ар, " UO ^ ; Re. 1-9-0. 12. 2964-5 ft. 


1919 Re-examination. 


21537. 5/...57, rank 1st,.37, 6/th rank. 2. Cannot be solved ; S P. 
not given. 3. C will win by 13 yds. 4. 171% c. in. ; 128 boxes. 

5. Direct from London ; Rs. 42-8-0. 6., 305; 5 15$, 108, 

1. 30°23 sq. cm. ; 27207 sq. yds. 8. Rs. 1,076-8-11. 

9. 1884. 10. 20 per cent. 11. 8783 yds. 


12. (i) 60 (2-5) 22:17 н 
m 72 7 — m 


1920. 

2211) 66:9 per cent. ; (ii) Rs. 12,65,368. 2. 7$ min. 

3. Rs. 115-8-0. 4. 175 ft. 5. Rs. 240 ; Rs. 360. 6. 3 miles per hour, 

6 p.m. 1. P to S 315 miles ; A's rate 3 miles an hour, A 
reaches S at 6 p.m. ; they are together for the 3rd time at 
2.30 p.m. and at a place 103 miles from S. 8. 37°, 35 sec. or 
56 sec. 9. 38 men. 10. 3 in. 11. 5000 c.c. 

12. 6:8 per cent. ; 1936, 42,516-16-0. 


1921. 
1. 6076 ft. nearly. 12:21:97", a =e, m d A-7909. 
¿B= 41°, 4С = 60°. 3.14:96sq.in. 4. Re. 0-8-0. 
5. Rs. 45-4-10. 6. 75 per cent. mathematical books. 7. 34:7 per cent. 
8. 145 days. 9. 12667 sq. ft. 10. Ке; 11. 38 ; 294. 
2. (i) 10 ft. ; (ii) 10 ft. from one bank and 8 ft. from the other 
bank. 
1922. 
1. (i) Rs. 17,040, (ii) Rs. 24,538, (iii) 7:1 per cent. 2. 250 yds. 
Яг 0675, 39in.; 7'lom.; 11:4 cm. 4. 24 performances. 
ER Rs. 95,575. 6. 22:8 i Эй 14:3 in. 1. 91 ounces. 
8. Ans. is 50 per cent. E eS 772,765, 10. 34°40 tons. 
11. Asia 12044, Europe 27°°4, Africa 22?:1, Australia 21*:1 North 
America 57**6 and South America 49°°0. 


12. CD = 2 Маб, CD = 3:9 in. 


1923. 


1. Rs. 80,87,462 ; Rs. 81,89,960, 3°64 per cent., 152:5 per cent. 
Д. (0. 157573 kg., (i) 85 and 32. 3. 17H per cent. 4. 4 as. 
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= CN 
5: Кв; 192, 7 сс DB 7T. July Ist 1916, August Ist 1929. 
8. 592, miles per hour. 9. 1965 ft 10. а = 46:6, B= 41:6. 
11. 25000 c. ft. 12. 656 sq. in. | 


1924. Ж “77028 
1. (i) G — 1798, North America — 2047 ; Tanjore — 2324 ; Trichy 
1901, R = 1722, Tin. = 1901 ; Hindus — 10,379, Mah. — 6 
Ch. = 647,. (i) G = 7:3 per cent., T — 5:6 per cent., Тїп. 
3:3 per cent., Tm. = 5:7 per cent. G has the highest percenta: 
2. (i) 62 Ibs. 6:8 oz. (ii). Rs. 7-5-0. 3. (a) Rs. 2,000; (5) 13 gal. 
wine and 19 gal. of water. 4. Cost of cup — Rs. 41-8 
cost of each medal Rs. 3-7-4. . 5, 54:5. 6. 98. | 
1. 6 hrs. 12 min. ; 12 hrs. 40 min. 8. 27: 9 yds. ; 28 yds. . 
9. 31:8 ас. 10. а = "3, 6 = `8; 2:125 lbs. : 11. 129 Sq. ft ; 7,920,0( 
12. 17 per cent. | 


1925. 


I. + 2°7 per cent., + 2:2 per cent., —- 1:4 per cent., + -9 per cent, 
2. A Rs. 15-12-0, B Rs. 28-14-0., C Rs. 20-4-0. 3. 4 28-16-0. 


4. 40 years. 9. Rs. 958-13-0 ог 12 as. 6. 5:7 miles. 
1. 424-13-4. 8. 40 cms. E33. 10. 2 ft. 30°: | 
11. Rs. 135 and Rs. 30. 12. 4:9 acres. 13. (a) 2:45 gal, 


(0) 9 as. 11 ps. 
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